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i ~ MEMORANDUM |
% TO; All Interested Parties _ ‘&a(“/
. , YA
FROM: Lis& c. Lund, Acting Directof (- | ,
Office of Underground Stora Tanks
RE: Leak Detection Equipment/Procedures Evaluations:

Draft List

Please find attached a draft list of underground storage tank
(UST) system leak detection third-party evaluations. The
attached draft list is being provided for your review prior to
publication of the first edition. In general, the draft includes
leak detection system evaluations performed by an independent
third party in accordance with EPA standard test procedures (or
equivalent procedures), with leak rates blind to the tester.

This list was compiled based on reviews by a work group
consisting of state and EPA regulators. This document is
provided for review for accuracy and completeness and is not
intended to be used for any other purpose. This draft list in no
way implies that listed or unlisted leak detection equipment or
procedures do or do not meet the criteria for which evaluations
are reviewed. 3 :

The list is divided into three parts, a Summary section; a
Specification section, and an Under Review section. The Summary
section categorizes leak detection systems by the standard test
procedures, or "protocol," used in the evaluations. The
Specification section lists each system evaluation in
alphabetical order by the name of the system vendor, and contains
the system name, model number, and specifications, and also
contains the name of the evaluator and date of the evaluation.
The Under Review section lists systems about which the work group
has received some information, and is either in the process of
reviewing the third-party evaluation, or has requested additional
information which is needed to clarify the evaluation. Listing
of systems as "under review" in no way implies that the systenms
do or do not meet the criteria by which the evaluations are
reviewed. The "under review" category will help vendors
reviewing this draft list determine if the work group has
received a copy of their third-party evaluation.

Please note that multiple evaluations may exist for one system,
and therefore there may be multiple listings for that system.
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For those who are not familiar with the work group, please refer
to the attached August 4, 1994 memorandum from Curt Johnson, the
work group’s chair, providing background information.

Neither EPA nor the work group approve or will approve leak

detection equipment or procedures. Approval or acceptance of

leak detection equipment and procedures is the responsibility of

the implementing agency, which in most cases is the state

environmental agency. Please contact the implementing agency UST
program manager to determine what systems are approved or

acceptable for use in your area. a

We plan to distribute the first edition of this list in the

Summer of 1995. While the current draft list only includes a T
1imited number of evaluations that followed non-EPA protocols,

every effort will be made to review the majority of such

evaluations for inclusion in the first edition list. The first

edition also will be made available in electronic format on EPA’s
neLU-INY electronic bulletin board at no charge, and may be

updated more frequently than the paper copy. We expect the list

to be updated and paper copies distributed at approximately six

month intervals, as new evaluations and information are reviewed.

EPA Region 10 has been publishing and updating a list of leak
detection systems for several years, but has indicated that it
will no longer update its list.

We believe that the first edition 1ist can be of great benefit to
the entire UST community. While it will be beneficial, please
remember that it has inherent limitations. It will be based on
evaluations, which are one-time events, often conducted in a lab
setting. It therefore cannot determine that a particular system
will work or comply with regulations at a particular site -- or
at any site. For this and other reasons, any edition of this
1ist is not intended to be -- and cannot be -- the final word;
decision-makers must make up their own minds based on all

available sources of information.

Your comments are important in making the first edition list as
useful as possible. Please do not hesitate to provide feedback.
All comments regarding this draft 1ist should be made to the
appropriate team leader for that type of evaluation. For new
evaluations only, please send three copies to Harold Scott of EPA
Region 10. When the first edition is published this summer, it '
will list a new contact, who will take over Mr. Scott’s
responsibilities as recipient and distributor of new evaluations.

The team leaders’ and Mr. Scott’s addresses are found in the

first attachment. In order to be considered for the first

edition list, all comments and new evaluations should be

submitted by March 1, 1995.

L]




e

Attachments:
* August 4, 1994, Johnson memo, with attachments
* Dlsclalmer
* Draft list

cc:  State UST Program Managers
UST/LUST Regional Program Managers
David Lloyd, OGC
Recipients of EPA Region 10 Leak Detection Methods Document
Vendors appearing on Draft list

cc (cover only):
Frank Ciaviattieri, Region I
Stanley Siegel, Region II
Robert Greaves, Region III
Mary Kay Lynch, Region IV
Norman Niedergang, Region V
Guanita Reiter, Region VI
Lynn Harrington, Region VII
Robert Duprey, Region VIII
Laura Yoshii, Region IX
Ken Feigner, Region X
OUST Management Team
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James W. Warr, Director

Mailing Address:
PO BOX 301463
MONTGOMERY AL
36130-1463

Physical Address:
1751 Cong. W. L.
Dickinson Drive
fﬁontgomery, AL
36109-2608

(205)271-7700
FAX 270-5612

Field Offices:

110 Vulcan Road
Birmingham, AL
35209-4702

(205 ) 942-6168
FAX 941-1603

400 Well Street
P.O.Box 953
Decatur, AL
35602-0953
(205 ) 353-1713
FAX 330-9359

2204 Perimeter Road
Mobile, AL
36615-1131

(205 ) 450-3400

FAX 479-2593

ALABAMA i é
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT \’ﬂ D>
JlmFolsom
Governor
August 4, 1994
MEMORANDUM
TO: Vendors of Leak Detection Equipment/Procedures
for Underground Storage Tanks
FROM: Curt D. Johnson E D
Chairperson (EED <g;'
RE: Notice of Formation of Work Group for Review of
Underground Storage Tank Leak Detection Equipment/Procedures

Evaluations

By now, most of you have heard of our work group, which was put
together for the purpose of reviewing leak detection
equipment/procedures evaluations. However, we have come to realize
that you need to know more about the work group so you can better
understand why we are requesting information concerning the
evaluations you have performed on your leak detection
equipment/procedures and what we intend to do with 1he information you
send us.

Let me begin by providing some history behind the formation of the
work group. Soon after leak detection equipment/procedures were
required to be evaluated to prove its capability to meet EPA Teak
detection performance requirements, some states began to take a hard
Took at how the evaluations were performed instead of accepting the
results at face value. The states reviewing these evaluations found
most to be well done, but a few that were not properly tested in
accordance with EPA Standard Test Procedures. Many other states
expressed interest in these findings, but did not have the resources
and/or expertise to review the evaluations themselves. At this point
an effort was made to consolidate state and EPA expertise and
resources in a work group for the purpose of review1ng leak detection
equipment/procedures evaluations.

The resulting work group consists of 7 states, 2 EPA regions, and
EPA's Office of Underground Storage Tanks (see attached member 1ist).
It is divided up into teams (see attached team 1ist) which perform a
detailed review of leak detection evaluation results, test data,
calculations, test protocols, operating procedures, etc. in order to
accomplish the following mission as established by the members of the
work group. .

The mission of the work group is to review release detection
equipment/procedures evaluations to determine if each evaluation
was performed in accordance with an acceptable protocol, to ensure
that the equipment/procedures meet EPA performance standards.

EPA and member states will share the results of such reviews with
interested parties. Qgé;
Printed on Recycled Paper




-2

As discussed in the "Forward" to all EPA Standard Test Procedures,
both state agencies and tank owners prefer that evaluations be carried
out by an independent third-party. In response to this, work group
members agreed that it was appropriate to review only independent
third-party evaluations performed in accordance with an acceptable
protocol where leak rates are blind to the vendor. ‘

If an EPA standard test procedure is not available for use to evaluate
a certain type of equipment/procedure, the work group has agreed to
review the test protocol. To avoid problems with evaluations
performed using new protocols, the work group is offering to review
them prior to the vendor proceeding with the third-party evaluation.

Prior to member states and EPA preparing a 1ist or incorporating work
group information into their existing equipment/procedures 1lists, a
draft of the work group information pertaining to your leak detection
equipment/procedures will be distributed by work group team leaders to
allow for any necessary revisions to be made. In some cases, the
information will include an "under review" category for
equipment/procedures where the review could not be completed prior to
the deadline. -

It is expected that information gathered by the work group will be
available for member states and EPA to establish or revise
equipment/procedures lists prior to the end of FY 1994. Member states
and EPA 1ists are expected to be finalized and made available to other
states and any other interested parties shortly thereafter. It is
anticipated that member states and EPA equipment/procedures 1ists may
be used by others as follows:

1. by owners and operators in the selection of appropriate
release detection equipment/procedures for their specific
underground storage tank needs,

2. by vendors of release detection equipment/procedures for
comparison with other vendor equipment/procedures as well as
documents to be presented to other state, county and local
regulatory agencies to gain acceptance in the respective
jurisdiction, f

3. by other state and local governments to the desired extent as
a basis for determining whether or not the equipment meets
their requirements, as a reference for comparison (for states
who have their own review process or have more stringent
requirements), or as a reference during field inspections to
ensure that the Teak detection equipment/procedures are being
used properly in the field.

THE WORK GROUP DOES NOT HAVE THE AUTHORITY TO DETERMINE IF THE
EQUIPMENT/PROCEDURES MEET STATE, OR LOCAL LEAK DETECTION
REQUIREMENTS. Please contact the appropriate local authority to
determine if your leak detection equipment/procedures meets their
requirements.
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Work group teams are currently being forwarded third-party evaluations
and protocols through Region 10 EPA. If you have any existing or new
evaluations that you want to send in to be reviewed, please send three
copies of them to Harold Scott, USEPA Region 10. Mr. Scott's address
is on the attached 1ist of work group members. The information that
is necessary to allow the work group to review an evaluation is
included in the attached document 1ist. The work group intends to
meet approximately every 6 months to finalize the review of any new or
existing evaluations and protocols received by Mr. Scott.

We believe the member states and EPA equipment/procedures lists will
be beneficial to vendors as well as states, local government, and
underground storage tanks owners and operators. However, we need your
help and cooperation to make our effort a success. MWe strongly
encourage you to work with us in this effort by contacting any of the
work group members to discuss any questions or problems that may
arise. A list of member phone numbers and addresses is attached.

CDJ/r1b
Enclosures - Member List

Team List
Leak Detection Equipment Review - Document List




LIST OF MEMBERS

RCRA/STPG Branch
726 Minnesota Avenue
Kansas City, KS 66101

Member Address Phone/Fax
Curt D. Johnson | Alabama Department of Environmental Management (334) 271-7986
P.O. Box 301463
Montgomery, AL 36130-1463 FAX (334) 270-5612
Mike Kadri Michigan Department of Natural Resources (517) 335-7204
UST Division
P.O. Box 30157 FAX (517) 335-2245
Lansing, MI 48909-7657
Beth DeHaas Maine Department of Environmental Protection (207) 287-2651
Statehouse Station No. 17
Augusta, ME 04333 FAX (207) 287-7826
Russ Brauksieck New York State Department of Environmental Conservation (518) 457-4351
50 Wolf Road, Room 340
Albany, NY 12233-3750 FAX (518) 457-4332
David Wiley U.S. EPA (703) 308-8877
401 M Street Southwest :
5402W FAX (703) 308-8505
Washington, DC 20460
Lamar Bradley Tennessee Department of Environment & Conservation (615) 532-0952
UST Division, 4th Floor L & C Tower 5320945
401 Church Street
Nashville, TN 37243-1541 FAX (615) 532-0938
Randy Nelson U.S. EPA Region 7 (913) 551-7220

FAX (913) 551-7947

Thomas Springer

Oklahoma Corporation Commission
Fuel Division

P.O. Box 52000-2000

Oklahoma City, OK 73152-2000

(405) 521-3107

- FAX (405) 521-6576

Ellen Van Duzee | U.S. EPA Idaho Operations (208) 334-9507
422 West Washington Street
Boise, ID 83702 FAX (208) 334-1231

Harold Scott U.S. EPA Region 10
1200 Sixth Avenue
Mailcode: WD133 FAX (206) 553-0165
Seattle, WA 98101

Shahla Farahnak California State Water Resource Control Board (916) 227-4350
Division of Clean Water Program

| P.O. Box 944212 FAX (916) 227-4349
Sacramento, CA 94244-2120
oers

Updated as of January 17, 1995.
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Team Lijst
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Leader Members
| Volumetric DeHaas Brauksieck
- Non-Volumetric Farahnak Springer
| Brauksieck®*
| ATG Van Duzee Brauksieck
SIR Bradley DeHaas
Kadri
' Vapor/Liquid Wiley ~ Van Duzee
Pipeline Kadri Farahnak
Springer
Other Nelson Kadri
Wiley
' Farahnak

* phasing out of this group

Updated as of January 17, 1995.




Leak Detection Equipment Review - Document List

This enclosure lists the documentation required for review of third-party evaluation of underground
storage tank and line leak detection equipment or test methods.

1. A complete third-party evaluation report, including:

a.

Details of the evaluation procedure if the EPA standard procedure was not used

for the evaluation. Ifthe EPA evaluation procedure was used, list any deviations
or modifications to the procedure.

b. Complete set of all the EPA required attachment sheets.

C. Individual test logs ancdl/or field notes.

d. Statistical calculations and any applicable graphs or charts generated during the
evaluation.

e. A statement from the evaluator confirming that all equipment at the test site was
properly maintained and calibrated to the level of accuracy necessary for a valid
evaluation.

2. An outline of the manufacturer’s operating procedures for the equipment/method. The

summary procedure must be dated and include a revision number, if applicable. A copy
of the summary procedure must be prbvided to the third-party evaluator for enclosure in
the report. Also required is a statement from the manufacturer confirming the use of the

submitted procedure during the evaluation.

i3 Y
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11.

Complete installation/operations manual for the equipment/method.

A sample of the test report (including field work-sheets) which will be submitted to the
owner/local implementing agency. ‘

Outline of the test procedures in high ground water areas. These procedures should be

reviewed for adequacy by the third-party evaluator and a statement to that effect should
be included with the report. ‘

Outline of the test procedures for manifolded tanks. These procedures should be

reviewed for adequacy by the third-party evaluator and a statement to that effect should
be included with the report. ‘

An affidavit from the manufacturer confirming that there are no mutuaf financial interests
between the equipment manufacturer and the third-party evaluator.

A resume, including all applicable formal training and experience, from personnel who
conducted the evaluation.

Equipment calibration procedures and manufacturer recommended schedule of
calibration. f

The name, address, and phone number of the technical personnel serving as the

manufacturer's representative for the response to the regulatory agency questions on the
equipment or test method. .

Correspondence letters from state agencies who have reviewed the equipment/method.




12, Following documentation for all permanently-installed leak detection equipment:
a. A list of installers authorized by the manufacturer to install the leak detection
equipment.
b. A list of service personnel authorized by the manufacturer to conduct the annual )

functional test (required for alf leak detection equipment).

c. An outline of the maintenance procedure (including a list of the parts or functions

of the system to be checkéd, calibrated, or programmed) for the annual
functional test by authorized service personnel.

d. An outline (1 - 2 pages) "Equipment Check Guidelines for Inspectors” prepared
by the manufacturer. This Summary should guide local agency inspectors on
proper field procedures to follow when inspecting equipment for proper

operation, for attempting to access the stored history (for alarms or failed tests)
to determine compliance with state requirements.

e. A sample of the reports generated and/or printed by the equipment (for all
equipment models), and an explanation of the items in the report, if not self-
explanatory.

f. Information on how the control panel modules connected to the various probes

are labeled. The information on the panel should be directly comparable to the
equipment name, model/part/orobe number which will be included in the

committee’s list. If necessary, a permanent label containing that information
should be affixed to the panel.

13. Following documentation for the methods using tracer analysis:
- a. Name and certification of the laboratory analyzing vapor samples.
— b. Quality Assurance Manual of the laboratory. .
- c. Method and amount of tracer injection.
e d. Vapor sample collection method and chain of custody records. '
- e. Third party certification for capability of the test method to detect leaks from the

ullage portion of the tank.
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[Attachment 2 to Jan. 17, 1995 memo]

DISCLATMER

This draft list is being circulated for discussion purposes
only, and its general release is not yet authorized. The purpose
of the circulation is to allow representatives from state
governments, leak detection system vendors, third-party
evaluators, and EPA to review the document and provide comments
thereon. THIS DOCUMENT MAY NOT BE USED OR RELIED UPON BY ANY
PERSON OR ENTITY FOR ANY OTHER PURPOSE AS THE CONTENTS HEREIN ARE
SUBJECT TO REVISION.

This draft list is limited to evaluations of leak detection
equipment and procedures that the Work Group has completed review
of, and that were conducted by an independent third-party
evaluator with leak rates blind to the vendor. This draft list
includes evaluations conducted in accordance with EPA Standard
Test Procedures for Evaluating ILeak Detection Methods
(EPA/530/UST-90/00x) and as many evaluations conducted in
accordance with other acceptable protocols as possible. The
draft list includes an Under Review category of
equlpment/procedures evaluatlons, for which the Work Group review
could not be finalized prior to publication.

THE LISTING OF EQUIPMENT/PROCEDURES EVALUATIONS AS "UNDER REVIEWY
IN NO WAY IMPLIES THAT THE EQUIPMENT/PROCEDURES DO OR DO NOT MEET
THE CRITERIA FOR WHICH EVALUATIONS ARE REVIEWED.
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LIST OF LEAK DETECTION EVALUATIONS
FOR UNDERGROUND STORAGE TANK (UST) SYSTEMS

January 17, 1995
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SUMMARY SECTION %

IN ORDER OF TYPE OF. EVALUATION:

VOLUMETRIC TANK TIGHTNESS TEST METHODS
NON-VOLUMETRIC TANK TIGHTNESS TEST METHODS
AUTOMATIC TANK GAUGING SYSTEMS
LIQUID PHASE OUT-OF-TANK PRODUCT DETECTORS
LIQUID PHASE INTERSTITIAL DETECTORS
VAPOR PHASE OUT-OF-TANK PRODUCT DETECTORS
DOUBLE WALLED TANK TIGHTNESS TESTS
LINE LEAK DETECTORS / LINE TIGHTNESS TEST METHODS
STATISTICAL INVENTORY RECONCILIATION (SIR) METHODS

AND ALPHABETICAL BY MODEL WITHIN EACH TYPE

January 17, 1995
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VOLUMETRIC TANK TIGHTNESS TEST METHODS

AES System IX
(Overfilled
Test) . — -

AES System IIX
(Overfilled
Test-Laxge Tanks)

Alart Model 1000

Automated Precision
Tank Testing System
(APTT System)

R-2 Ovarfilled Test

Computerised

VPLT Underfilled Tank

Tightness Testing
System

Horner Exy-Chek I
(manual)

Horner Rsy-Chek IIX
(computerised)

Horner Exy-Chek II

Ibex Precision
Test System

Leak Coaputer Tank
Test System

Evaluation Results

Threshold: 0.05 gph
Overfilled Test
Tanks to 15,000 gal.
100% full tank

Threshold: 0.05 gph
Overfilled Test
Tanks to 75,000 gal
1008 full tank

Threshold: 0.05 gph
Underfilled Tast
Tanks to 30,000 gal
20-95% full tank

Threshold: 0.05 gph
Overfilled Test
Tanks to 15,000 gal
100% full tank

Thresholds 0.05 gph
Underfilled Test

Tanks to 18,000 gal

At least 24" of product

Threehold: 0.05 gph
Overfilled Test
Tanks to 12,000 gal
100% full tank

Threshold: 0.05 gph
Overfilled Tast
Tanks to 12,000 gal
100% full tank

Threshold: 0.05 gph
Underfilled Test
Tanks to 12,000 gal
98-100% full tank

Threshold: 0.05 gph
Overfilled Test

Tanks to 18,000 gal
92% to 100% full tank

Threshold: 0.05 gph
Overfilled Test
Tanks to 12,000 gal
1008 full tank

Threésnold: 0.05 gpn—-
Underfilled Test

Tanks to 15,000 gal

At least 908 full tank

Manufacturer

Asgsociated Environmental Systems

Aesociated Environmental Systems

Alert Technologies

Tank Automation

NDE Environmental

9

Horner Creative Products

Horner Creative Products

Horner Creative Products

Ibex Industries

Hasstech

- Hasstech o T

Xl

Test Method

Petro Comp

Petro Tite II

Soiltest Ainlay Tank
'Tegrity Tester, 8-3

Sure Test -
Assured Tight System,
Series IV

Tank Auditor,

Version RTD V.2.16

Tel-A-Loak 1

T.E.I. System 4000

Version 1.00

UsT 2000/P

UST 2000/LL

N e

Evaluation Results

Threshold: 0.05 gph
Overfilled Test

- Tanks to 15,000 gal

1008 full tank

Threshold: 0.05 gph
Overfilled Test
Tanks to 15,000 gal
1008 full tank

Threshold: 0.05 gph
Overfilled Test
Tanks to 15,000 gal
1008 full tank

Threshold: 0.05 gph
Underfilled Test
Tanks to 18,000 gal
11-95% full tank

. Threshold: 0.05 gph

Overfilled Test
Tanks to 15,000 gal
100% full tank

Threshold: 0.05 gph
Overfilled Test
Tanks to 15,000 gal
100% full tank

Threshold: 0.0S5 gph
Underfilled Test
Tanks to 15,000 gal
50-100% full tank

Thraeshold: 0.05 gph
Underfilled Test
Tanks to 45,000 gal

At least 78,.6% full tank

Threshold: 0.05 gph
Underfilled Test

Tanks to 15,000 gallons
At least 15% full, & between
20 to 60 in. of product

Manufacturexr

Heath Consultants

Heath Consultants

Soiltest

NDE Environmental

Leak Detection Systems

Schuster Instruments

Triangle Environmental

USTest

USTest

<

VOLUMETRIC TANK TIGHTNESS TEST METHODS Q?’




NON-YOLUMETRIC TANK TIGHTNESS TEST METHODS ?g

Xest Method
Alert Ullage System ~

Kodel 1050
Ullage Test

Alert Ullage System
Model 1050 X
Ullage Tast

x2Y 3
(Underfilled Test)

TEX Systeam 5000
Ver. 1.0

TBI Ullage
Test Ver. 1.0

Tracer Tight

UST Ullage Test -~
Version ProEco U2

UST 2000/U
Ullage Test

UTE~4T )
Ullage Test

U3 Ullage Test
(Vacuum or Pressurs)

VacuTect

VacuTect 0Oil Tank
System

Threshold: Ultrasonic signal
relative to background
levels. Up to 6,000

gal ullage

Threshold: Ultrasonic signal
relativae to background
levels. Up to 24,000

gal ullage

Threshold: Pressurs decay
due to air ingress;

Up to 12,000 gal tanks,

w/ ullages volume 500-2500 gal

Threshold: Increass in the
acoustical noise laval;

At least 14% full,

Up to 20,000 gal

Threshold: Increase in the
acoustical noise level /
water ingress;

Up to 15,000 gal ullage

Threshold: Detection of
tracer chemical;
Underfilled Test

Threshold: Pressure Decay
exceaeding t 0.016 psi/hr.
Up to 10,260 gal ullage

Threshold: Noise level
increase over background
Up to 5250 gal for vacuum,
up to 7550 gal for pressure

Threshold: Make-up gas
flow into ullage exceeding
0.275 cubic ft/hr.

Up to 7,500 gal ullage

Threshold: Noise level
increase over baseline
Up to 16,500 gal ullage

Threshold: Air/Water
ingress.

Tanks to 75,000 gal

At least 60% full tank

Threshold: Air/Water
ingress.

Tanks to 1,500 gal
At least 5% full tank

Alert Tachnologies

Alert Technologies

Horner Creative Products

Triangle Environmental

Triangle Environmental

Tracer Research

NDE Environmental

USTest.

NDE Environmental

NDE Environmental

Tanknology

Tanknology

AUTOMATIC TANK GAUGING SYSTEMS

ZTest Hethod

Alert Model 2000
In-Tank WNass
Neasursssnt Prode
Systea

Andover Controls
Versions AC8+/AC256+
(Hagnetostrictive
Probe)

Andover Infinity

Version CX%000,
€X9200, CMX240

Auto stik IX,
Auto stik Jr.

E’SPI IIX

E‘’SPI IV

EASI Level-Tru

EECO Systeam Series

EECO Systeam TLM
Monthly Quick Test

0.2 gph Test:
Threshold: 0.10 gph
Tanks to 15,000 gal
50-95% full tank

0.2 gph Test:
Thrashold: 0.1 gph
Tanks to 15,000 gal
50-95% full tank

0.1 gph Test:
Threshold: 0.05 gph
Tanks to 15,000 gal
50-95% full tank

0.2 gph Test:
Threshold: 0.10 gph
Tanks to 15,000

At least 50% full

0.1 gph test:
Threshold: 0.05 gph
Tanks to 15,000 gal
50-95% full tank

0.2 gph Test:
Threshold: 0.075 gph
Tanks to 15,000 gal
50~-958 full tank

0.2 gph Tests
Threshold: 0.1 gph
Tanks to 15,000 gal
50-95% full tank

0.2 gph Tast:
Threshold: 0.1 gph
Tanks to 15,000 gal

At least 50% full tank

0.2 gph Preciaeion & O.
Quick Test:

Threshold: 0.10 gph
At least 50% full tank
Tanks to 15,000 gal

0.1 gph Precision & O.
Quick Test:

Threshold: 0.05 gph
50-95% full tank
Tanks to 15,000 gal

0.2 gph test
Threshold: 0.10 gph
50-95% full tank
Tanks to 15,000 gal

2 gph

1 gph

e

Andover Controls
Andover Controls

EBW

Egemin Naamloze Vennootschap
Egemin Naamloze Vennootschap
Environment and Safaty

Emco Wheaton

Emco Wheaton




AUTOMATIC TANK GAUGING SYSTEMS OQP‘

ast Me

EECO System TLM
Monthly Test

EECO System TIN
Quick Precision

EECO System TLMN
Quick Test

Encompass NIS IPAN
(Magnaetostrictive
Probae)

Encompass USF IPAM
(Ultrasonic Probs)

Gasboy THS 500

Image IX

Red Jacket ATH Systom,
Vor. RIM 5000,
5001, 9000

Sonic Technology
1400-1800 Series

Tank Monitoring Systea
ATG Monitor/LLN Series
/™8 Monitor

™ 2, 3, 2.1, 3.1
Environmental
MHanagement Console
PA0238000XXIX Prcba

1 s

Evaluation Results

0.2 gph test
Threshold: 0.10 gph
-50-95% full tank -
Tanks to 15,000 gal

0.1 gph test
Threshold: 0.05 gph
50-95% full tank
Tanks to 15,000 gal

0.1 gph test
Threshold: 0.05 gph
50-95% full tank
Tanks to 15,000 gal

0.2 gph Test:
Threshold: 0.1 gph

At least 50% full tank
Tanks to 15,000 gal

0.2 gph Test:
Threshold: 0.1 gph

At least 50% full tank
Tanks to 15,000 gal

0.2 gph Test:
Threshold: 0.10 gph
Tanks to 15,000 gal
50-95% full tank

0.2 gph Test:
Threshold: 0.1 gph
Tanks to 15,000 gal
908 full tank

0.2 gph Test:s
Threshold: 0.1 gph
Tanks to 15,000
50-95% full tank

0.1 gph Test:
Threshold: 0.05 gph
Tanks to 18,000 gal
95% full tank

0.2 gph Test:
Threshold: 0.1 gph
Tanks to 18,000 gal
50-95% full tank

0.2 gph Test: o
Threshold: 0.10 gph
Tanks to 15,000 gal
50-95% full tank

<\

Ma ct

Emco Wheaton
Emco Wheaton
Emco Wheaton
Arizona Instrumaent
Arizona Instrument
Gasboy International
Englnoofod Systems

Marley Pump

Marley Pump

Gilbarco Environmental Products __

AUTOMATIC TANK GAUGING SYSTEMS 0@?‘

Test Method

T 2.1, T™ 3.1
Environmental
Hanagsmaeat Conscls
Digital Sensing Probe
PA0264XXX0000
Capacitancae Probe

™ 2.1, T™H 3.1

Envi tal Manag
mant Console Digital
Sensing Probe
PA0265XXX0000

Series Probe
(Magnatostrictive)

TIC8-1000

Tidel ENS

Ver. ENS 2000, 3000,
3500; Probe #401-0009,
#401-0010

Tidel EMS 200073000/
3500; Probe #401-0021,
#401-0022

T8 1000
Magnetostrictive Probe

T8 2000
Magnetostrictive Probe

Veedex-Root
TL8-250/300/350

UST ATGS with 7842
Digital Sensing
Capacitance Probe

[ .

Evaluation Results

0.2 gph Test:
Threshold: 0.126 gph

-50-95% -full -tank - --

0.1 gph Test:
Threshold: 0.071 gph
At least 95% full tank
Tanks to 15,000 gal

0.2 gph Test:
Threshold: 0.093 gph
50-95% full tank
Tanks to 15,000

0.1 gph Test:
Threshold: 0.069 gph
At least 95% full tank
Tanks to 15,000 gal

0.2 gph Test:
Threshold: 0.1 gph
2 90% full tank
Tanks to 15,000 gal

0.2 gph Test:
Threshold: 0.05 gph
Tanks to 15,000 gal
At least 15" product

0.2 gph Test:
Threshold: 0.1 gph
At least 15" product

0.2 gph Test:
Threshold: 0.05 gph
Tanks to 15,000 gal
50-95% full tank

0.2 gph Test:
Threshold: 0.058 gph
Tanks to 15,000 gal
50~95% full tank

0.2 gph Test:
Threshold: 0.1 gph
Tanks to 15.000 aal
50-95% full tank

<\

Manufacturer

Gilbarco Environmental Products

Gilbarco Environmental Products

Universal Sensors & Devices
Tidel Engineering

Tidel Bangineering

Incon Environmental
Incon Environmental

Veeder-Root




Veedar-Yoot 0.2 gph Tests Veedsr-Root
TL3-250/2504/300/350 Threshold: 0.126 gph
UST ATCS with 8472 50-95% full tank
Digital Bensing Tanks to 15,000 gal
Capacitance Probe
0.1 gph Tests:
Thrazhold: 0.071 gph
50~95% full tank
Tanks to 15,000 gal
Veedor-moot 0.2 gph Tests Vasder-Root
TLS-200/2004/250/250i/ Thrashold: 0.093 gph
300/350/400 UST ATCS 50-95% full tank
with 8473 Digital Tanks to 15,000 gal
Sensing Probe
(Magnatostrictiva) 0.1 gph Tast:
Threshold: 0.069 gph
95% full tank
Tanks to 15,000 gal
Veeder-Root 3000 0.2 gph Test: Vaeeder-Root
Tank Laval Module- Threshold: 0.10 gph
TLP2; Wormal/Rapid 50~-95% full tank
Tant Mode (Formerly Tanks to 15,000 gal
CEI 3000 TLP2)
0.1 gph Test:
Threshold: 0.05 gph
z 95% full tank
Tanks to 15,000 gal
X-76 XITH & X-76 0.2 gph Test: API/Ronan

ETM-4X

7021 Digital Tank
Gauge

Threshold: 0.1 gph
10-95% full tank
Tanks to 15,000 gal

0.1 gph Test:
Threshold: 0.05 gph
10-95% full tank
Tanke to 15,000 gal

0.2 gph Test:
Threshold: 0.1 gph
10-95% full tank
Tanks to 15,000 gal

0.1 gph Tesat:
Threshold: 0.05 gph
10-95% full tank

‘Tanks to 15,000 gal

Patriot Sensors & Controls

<\

AUTOMATIC TANK GAUGING SYSTEMS OQ,P‘

Tast Method

rCI Xnvironsental
Analog Xydrocarbon
Probe AXP~100

FCI Eavironmental
Digital Nydrocarbom
rroba DEP-100

Gams Smartwell WPK-535
with Groundwater
Probe WP-333

Gilbarco
Eavironmental
Managsment Console
with droundwater
sansor, PA0O2700XX0001

Laak Detection Systeas
XH~140 / KW-240
Monitors with

Type 1 Sensor

Leak Detaction Systems
XW-160 /r KW=-240
Nonitors with

Type 2 Sensor

Lsak Rdge
Models 100-3001,
100-4001

Leak Tracer Dys
LTD Systems, Inc.

LEAKWISE Groundwater
Monitor, ID-220
Beries Nydrocarben
on Water Detector

PermAlert PAL-AT
Models AT20C, ATSOC,
AT40K: AGW Sensor
Cable

PaymAlert PAL-AT
Models AT20C, ATS0C,
AT40K: PHFW
Hydrocarbon Probe
and Type 1 Sensor

PermAlert PAL-AT
Models AT20C, ATS0C,
ATAOK: PHFW
Hydrocarbon Probe
and Typa 2 Sensor

LIQUID PHASE OUT-OF-TANK PRODUCT DETECTORS Qy~

Dstsctor Princiole

riber optic chemical sensor

riber optic chemical ssnsor

conductive Polymar

Electrical Conductivity

Product Solubility

Product Solubility

Product Parmeability

Product Solubility-
Color Dsvelopment

RF Attenuation

Capacitance Change

Product Solubility

Product Solubility

¥CI Eavironmental

PCI Environmental

IO Industries

Gilbarco Environmantal Products
In~-Situ

In-Situ

One Plus

Advanced Tank Technology

Agar
PermAlert

PormAlert

ParmAlert




LIQUID PHASE OUT-OF-TANK PRODUCT DETECTORS

¢ eth

PermAlert PAL-AT
Models AT20C, ATSOC,

AT40K: TFH Hydrocarbon

Sensor Cable

Pollulert Probes
MD221G/T,
MD221G/TRA

Pollulert Probes
MD241R,MD241RRA,
WD241G,ND241GRA

Petro Vend
SiteSentinel:
30-3206, -3207, -3210
Sensors

TraceTek Alarm and
Locator Nodules
TT502 Puel Sensing
Cable

Tidel EMS-3500
with Monitoring Well
Probes Part 301-0641

Tidel ENS-3500
with Sheen Probas
Probes Part 301-0687

Tidel ENS-3500
Detector 301-0762

Tidel Detectors
301~0324-001,
301-0325-001

Tidel Detectors
301-0326-001,
301-0326-002

Veeder-Root

IL8-350, TLS~350,
TLS-350R: Groundwater
Sensor (794380-621,
.=632, =624)

¥ Y

Detector Principle

Capacitance Change

Blectrical Conductivity

Electrical Conductivity

Product Permeability

Electrical Conductivity

Conductivity via Resistor
Ladder Network

Blectrical Conductivity/
Hydrocarbon Sensitive
Polymer

Electrical Conductivity/
Hydrocarbon Sensitive
Polymer

Elactrical Conductivity

Electrical Conductivity

Electrical COnductLvity

Manufacturer

ParmAlert

Mallory Controls

Mallory Controls

Petro Vend

Raychem

Tidel Engineering

Tidel Engineering

Tidel Engineering

Tidel Engineering

Tidel Engineering

Veeder-Root

& «

LIQUID PHASE INTERSTITIAL DETECTORS

Test Method

Arizona Instrument
Soil Bentry
Liguid 330, .
17-330-A/17-330-B
Probes 17-141A,
17-142A, 17-143R,
17-144A

Arisona Instxument
TLN-830

Probes 17-141A,
17-142A, 17-143A
17-144A

Gilbarco
PA02590XXX000

Gilbarco
PAO02591144000

Gilbarco
PA02592000000

LDE 700, LDE 740,
LDE 9000: Sensor
Probe Models 9-901,
9-902, and 9-~903

PermAlert PAL-AT
Models AT20C, ATSOC,
AT40K: PHL
Hydrocarbon Sensor

PermAlert TankWatch
PHW10, PHNS:
Combination
Hydrocarbon/Water
Probe

PermAlert TankWatch
PHK10, PHMS:
Hydrocarbon Probe

Petro Vend
Petrosentxy 1V,
Petxosentry VIII,
S8iteSentinels
Ligquid Sensor

Petro Vend
Petrosentry IV,
Petrosentry VIIIX,
SiteSentinel:
Universal Rasarwvolr
Sensor

Detector Priuciple

Refraction

Refraction

Float Switch

Ploat Switch

Float Switch

Capacitance

Elaectrical Conductivity

Electrical Conductivity

Electrical Conductivity

Thermal Conductivity

Float Switch

10

Mapufacturer

Arizona Instrument

Arizona Instrument

Gilbarco Environmental Products

Gilbarco Environmental Products

Gilbarco Environmental Products

Pneumercator Company

ParmAlert

PermAlert

PermAlart

Petro Vend

Petro Vend




LIQUID PHASE INTERSTITIAL DETECTORS

Xest Msthod

Potxo Vend
Petroseatrxy IV,
Patroseatry VIII,
SiteBentinel:
Ualversal sump
Seasoxr

Tidel ENE-3500
Coatainmant Sump
Probes Part 301-0642

2ide)l EUB~3500
Liquid Discriminatory
Probas 301-0635

Tide)l EMS-3500
Detector 301-0752-001

Universal

Leak Alert System
Models LAL-100, LA~01,
LA-02, LA-0&, LA-X4,
LA~-08, CATLASt

Ligquid Sensor LALS~1

Veeder-Root

TLS-350
Discriminating
Interstitial Liquid
Sensor

Veeder-Root

TLS-350

Dispenser Pan Sensors,
Contajinment BSump
Sensors

Veedaxr-Root

TLS8~350

Dual and Single Stage
Hydrostatic Sensors

Veeder-Root
TLS-2501, TLS 2501
Plus, ILS 250,

ILS 350, TLS-350
Interstitial Liquid
Sensor for Piberglass
Tanks (0794390-401)

Vaesder-Root
TLS-250, TLS 250i
Plus, ILS 250,

ILS 350, TLS-350
Interstitial Liquid
Sensor for Steel
Tanks (0794390-420)

Petector Princivie
Float Switch

Hagnetic Switch /
Float and Hydrocarbon
Sensitive Polymer

Electrical Conductivity /
Hydrocarbon Sansitive
Polymer

Float Switch

Thermal Conductivity

Capacitance Change/
Ultrasonic

Electrical Conductivity/
Ultragonic

Float Switch

Float Switch

Float Switch

11

Petro Vand

Tidel Engineering

Tidel Enginewering

Tidel Engineering

Universal Sensors and Devices

Veedaer—Root

Veader—Root

Veeder-Root

Veader-Root

Veeder-Root

LIQUID PHASE INTERSTITIAL DETECTORS

Zest Method

Veedar-Root
TLS-250i, TLS 2504
Prlus, ILS 250,

ILS 350, TLS-350
Liquid Sensor for
Sumps (0794390-~206)

Vesdar-Root

TL8~3501 folid-State
Pan/gump Sensor
(794380-321, -351),
Piping Sump Ssngor
(794380~208), Micro
gensor (794380-340)

Yloat Switch Vegder-Root
Product Permeability/ Vaeeder-Root

Ultrasonic/
Float Switch

12




VAPOR PHASE OUT-OF-TANK PRODUCT DETECTORS DOUBLE WALLED TANK TIGHTNESS TEST
Test Method Retector Principle ufactu Test Method Evaluation Results Manufacturer
Axizona Instxument Metal Oxide Arizona Instrument 0/C Tanks Threshold: 0.05 gph 0/C Tanks
Boil Bentry - Semiconductor - R - - R " Hydrostatic - without dispensing e .
Twelve-X Precision Tank 0.07 gph w/dispansing
. Test for DWI-Type Tanks to 13,000 gallons
PCI Environmental Fiber optic chemical sensor FCI Eanvironmental IX Tanks 0-100% Full Tank
Analog Hydrocarbon '
Probe AHP-100 Xerxes Trucheck Threshold: 0.05 gph Xerxes
i Hydrostatic Tanks to 30,000 gph
FCI Eavironmental Fiber optic chemical sensor FCI Environmental Monitoring 0-1008% full
Digital Hydrocarbon ' systea

Probe DEP-100

PFuel Pinder Adsorption Sampling Environmental Fuel Systems
Version IV

Gilbarco Adsistor Gilbarco Environmental Products
PA02660000000

MSA Matal Oxide Mine Safety Appliances
Tankgard Semiconductor

NSA Maetal Oxide Mine Safety Appliances
Tankgard VIIX Semiconductor

Patro Vend Matal Oxide ' Patro Vend

Petrosentry TLD IXX Semiconductor

Petro Vend Metal Oxide Patro Vend

SiteSentinel Semiconductor

Smaxrt Module and
Vapor Sensorx

Pollulert Probes Adajistor Mallory Controls

MD221V, MD221VRA,

MD210V,MD210VRA

Tidel EMS-3000 Adsistor Tidel Engineering
301-0328-001,

301-0330~001

Tidel ENS-3500 Adaistor Tidel Engineering

301-0634

Universal Maetal Oxide Universal Sensors and Devices
Leak Alert Systea Semiconductor

Nodels LAL-100, LA-01,

LA-02, LA-04, LA-X4,

LA~08, CATLAS:

LAVS-1 MO8 Vapor Sensor
Vaesder-Root Adsistor Veeaeder-Root
IL8 350, TL8-350

Adsistor Vapor Probes

Warrick Adsistor Warrick Controls
Modsl 5700 Meter
PVP-2 Seasor

13 ’ 14




LINE LEAK DETECTORS / LINE TIGHTNESS TEST METHODS

Xesk Msthod
Acukite

EECO System LLD

Environmental
Haznagesent Conzole
with Line Lasak
Datector
PAG2630000501

Horner BXY~Chek
Manual Line
Leak Dstactor

Horner EIY-Chek IX
Automatic Line
Leak Dataector

LineTite Pipeline
Leak Monitor

LLe1

LLP2

L8300, L8300 M/C,
L5300-120,
L8300-120 XLC,
L5300-120 PLUS,
1L.8300-120 PLUS A/S

Patro_ Tite
Line Tester

PLT-100R

Proline Test
Series 1XI, Ver. 1.0

Eraluation Xesults

Line Tightness Test
Threshold: 0.01 gph

Automatic Electronic
Line Leak Datector
Thresholds

2.0 gph (3 gph test)
0.1293 gph (0.2 gph test)
0.0793 gph (0.1 gph test)

Electronic

Lins Leak Dstector
Threshold:

1.5 gph (3 gph tast)
0.079 gph (0.1 gph tast)
0.1 gph (0.2 gph test)

Line Tightness Test
Threshold: 0.05

Line Tightness Test
Threshold: 0.05

Automatic Electronic
Line Leak Detector
Threshold:

2.00 gph (3.0 gph test)
0.062 gph (0.1 gph test)

Automatic Electronic
Line Leak Detector
Threshold: 1.88 gph
(3 gph test)

Automatic Elactronic
Line Leak Detactor
Threshold:

1.88 gph (3 gph test)
0.05 gph (0.1 gph test)

Automatic Electronic
Line Leak Detector;
Threshold:

2.36 gph (3 gph test)

Line Tightness Test
Threshold: 0.01 gph

Line Tightness Test
Threshold: 0.05 gph

Line Tightness Test
Threshold: 0.05 gph

15

Hasstech

Emco Wheaton

Gilbarco Environmental Products

Horner Creative Products

Horner Creative Products

Hawsstech

Control Engineers

Control Engineers

Campo/Miller

Heath Consultants

Associated Environmental Systems

NDE Environmental

LINE LEAK DETECTORS / LINE TIGHINESS TEST METHODS

IX-88

Red Jackset

PPR 4000, XN 9000,
RIM 10000, ST 1401,
sT 1401L, =T 1801,
8T 1801L

Rad Jacket
DLD and XLD

Red Jacket
FI1/FX2
v

Red Jacket
FX1/¥X2 Flexline

Red Jacket
FI1/FX2-D (Bigflow)

Red Jacket ILP

Ronan X-76 Automatic
Line Leak Deatector

STP~-MLD Pipeline
Leak Dstector

STP-MLD-D Pipeline
Leak Detector (Diesel)

STP~NLD-E Line
(Flexline)
Leak Detector

T.B.X.
Model LT-3, Ver. 1.0

Eralustiop Xasylts

Line Tightness Test
Threshold: 0.05 gph

Automatic Electronic
Line Leak Detector
Threshold:

3 gph test (3 gph test)

0.047 gph test (0.1 gph test)

Kechanical Line
Leoak Detector
Threshold: 2.0 gph
(3 gph test)

Mechanical Line
Leak Detector
Threshold: 2.0 gph
(3 gph test)

Machanical Line
Leak Detector
Threshold: 2.0 gph
(3 gph tast) i
Mechanical Line
Leak Detector
Threshold: 2.0 gph
(3 gph taest)

Mechanical Line

Leak Detactor

(rigid and flex line)
Threshold: 2.0 gph
(3 gph test)

Automatic Electronic
Line Leak Detector
Threshold:

0.831 gph (3 gph test)
0.066 gph (0.1 gph test)

Maechanical Line
Leak Detector
Threshold: 2.0 gph

Machanical Hourly Line
Leak Detector
Threshold: 2.0 gph

Mechanical Hourly Line
Leak Detector
Threshold: 2.0 gph

Line Tightness Test

Threshold: 0.05 gph
(0.1 gph test)
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Magufacturey
NDE Environmental

Harley Pump

Marlsy Pump

Marley Pump

Marley Pump

Marley Pump

Marley Pump

API/Ronan

FE Petro

FE Petro

FE Petro

Triangle Environmental




LINE LEAK DETECTORS / LINE TIGHTNESS TEST METHODS STATISTICAL INVENTORY RECONCILIATION (SIR) METHODS

Test Metbod
TLD-1

Tokheim Pressure
Nonitor, Hodels
PN 101 and S585A-PN

Tracer Tight Line
Test

Vaporless LD 2000

Vaporless LD 2000

Vaporless LD 2000T

Vaporless LD 3000 &
LD 30008

Veedor-Root
TLE Lins Leak
Detection Series 8475

Veeder-Root
TLS Line Leak
Detaction Series 8484

Evaluation Results

Line Tightness Test

_Threshold: 0.05 gph _

(0.1 gph test)

Mechanical Line
Leak Datector
Threshold: 2.25 gph

Line Tightness Test
Threshold: Detection
of tracer chemical

Mechanical Line
Leak Detactor
Threshold: 1.7 gph
{3 gph test)

Mechanical Line
Leak Detector
Threshold: 2.0 gph
{3 gph test)

Mechanical Line
Leak Detector
Threshold: 2.5 gph
{3 gph-test)

Mechanical Line
Leak Detector
Threshold: 2.0 gph
{3 gph test)

Automatic Electronic
Line Leak Detector
Threshold:

1.5 gph (3 gph taest)

0.1 gph (0.2 gph test)
0.079 gph (0.1 gph test)

Automatic Electronic
Line Leak Detector
Threshold:

1.88 gph (3 gph test)
0.05 gph (0.1 gph test)
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Mapufacturer
Tanknology

Tokheim

Tracer Research

Vaporless Manufacturing

Vaporless Manufacturing

Vaporless Manufacturing

Vaporless Manufacturing

Veeder-Root

Veeder-Root

Test Wethod

Enviro Tite SIR
(a k a SIRAS 99.6)

Mitchell'’'s SIR
Prograa V.2.6
12-13-91

Pracision Tank
Inventory Coantrol
System, Rev. 90
(Quantitative)

Precision Tank
Inventory Coantrol
System, Version 90
(Qualitative)

8IR 5.7

BIR MONITOR

SIR PRO 1
Version 1.0

SIR PRO 1
Version 2.0

SIRAS Software
System Version 2.0

SIRAS Software
System
Varsion 2.8.3

SIRTECH

Store Vision
Version E.2

USTHMAN SIR 1.91

Bvaluation Results

Threshold: 0.05 gph
quantitative method
Tanks to 18,000 gal

Threshold: 0.05 gph
quantitative mathod
Tanks to 18,000 gal

Threshold: 0.05 gph
quantitative Method

Single Tank to 21,000 gal
Manifolded systems to 60,000

gal

Threshold: 0.04 gph
qualitative method
Tanks to 30,000 gal

Threshold: 0.05 gph
quantitative method
Tanks to 18,000 gal

Threshold: 0.05 gph
quantitive method
Tanks to 18,000 gal

Threshold: 0.1 gph
qualitative method
Tanks to 18,000 gal

Threshold: 0.05 gph
qualitative method
Tanks to 18,000 gal

Threshold: 0.05 gph
Quantitative Method
Tanks to 30,000 gal

Threshold: 0.10 gph
Quantitative Method
Tanks to 30,000 gallons

Threshold: 0.05gph
quantitative method
Tanks to 18,000 gal

Threshold: 0.0834 gph
Qualitative Method

Tanks to 12,000 gallons

Threshold: 0.1 gph
quantitative method
Tanks to 18,000 gal
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Yendor
EnviroQuest Technologies

8.I.R. International

Entropy

Entropy

Simmons Sirvey Group

Sir Phoenix

Horner Creative Products
Horner Creative Products
EnviroQuest Technologies
EnviroQuest Technologies
Environmental Management
Technologies

Syscorp

USTMAN Industries




USDUN BIX
Versions 94.1

USTHAX YES SIR 90

HRA Statistical
Inventory Anzlysis
Version 5,1

Uund W

Threshold: 0.05 gph
quantitative method
Tanks to 30,000 gal

Threshold: 0.1 gph
qualitative maethod
Tanks to 15,000 gal

Threshold: 0.05 gph

quantitative method
Tanks to 18,000 gal
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USTHAX Industries

USTHMAN Industries

Harren Rogors Assoclates




SPECIFICATION SECTION

ALPHABETICAL BY COMPANY,
THEN BY TYPE OF EVALUATION,
THEN BY MODEL,

THEN BY LEAK RATE: 3, 0.2, 0.1 GPH

January 17, 1995

v

A
o







Advanced Tank Technology, Inc.

Leak Tracer Dye (LTD) 0

LTD Systams, inc.

et

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Output type: qualitative
Sampling frequency:  continuous
Operating principle: Product solubility - color development

Test Results:

Commercial Synthetic

Gasoline Gasoling
Accuracy(%) 100 (above 8 ppm) 100 (above 23 ppm)
Detection time{min:sec) <00:01 <00:01
Fall Time (min:sec) Not App. Not App.
Lower datection limit{cm) <0.32 <0.32

Spacificity Results:

Activated:  commercial gasoline, n-Hexane, diesef fuel, Jet-A fuel, toluens, JP-4 jet fuel,
synthetic gasoline, xylene(s).

Manufacturer's Specifications:.
LTD develops color in alcohols, ketones, solvents, and PCBs as waell as petroleum products.
Comments:

EPA and many states require detection of 1/8 inch of product, which is 0.32 cm. The
detector is not reusable, and must be replaced after contact with hydrocarbons.

Ad! d Tank Technology, Inc. Eveluator: Glenn B, White, Scientific Information Services
820 N. Sylvania
Fort Worth, TX 76111
Tel: (817) 831-3246 Dato of avaluation: 02-02-93
1

o DRAFT

Agar Corporation .

LEAKWISE Groundwater Monitor
1D-220 Series Hydrocarbon on Water Detactor System

-LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR : -
Detactor:
Output type: qualitative
Sampling frequency:  continuous

Operating principle: radio frequency (RF) attenuation

Test Results:

Commercial Synthetic
i Gasoline

vAccuracy(%) 100 " 100
Datection time(min:sec) <00:01 <00:01
Fall Time (min:sec) <00:01 <00:01
Lower detection limit{cm)
¢ "Standard” setting 0.16 0.32
* "Sengitive™ setting 0.03 0.03

Specificity Results:

Activated:  commercial gasoline, n-Hexane, diesel fuel, Jet-A fuel, toluene, synthetic
gasoline, xylene(s), water.

Manufacturar’s Specifications:

Operating range:
Resolution: 0.5 mm of hydrocarbon on water or brine.
Variation: water table fluctuation of +/- 1 meter standard (larger variations optional).
Qil thickness: 0.3 - 25 mm optional (higher ranges availabla).
Temperature: 0° - 70° C (higher available).

Comments:
EPA and many states require detection of 1/8 inch of product, which is 0.32 cm. This

detector is reusable. Color coded signal lights indicate the presence of air, water, and
hydrocarbon liquid when activated {yellow, green, and red, respectively).

Evaluator: Ken Wilcox Associates, Inc.

Ager Corporation
P.O. Box 802127
Houston, TX 77280-2127
Tel: (713) 484-4451 Date of evaluation: 11-15-91




Cortification:

Leak Threshold:

Applicability:

Capacity:

Waiting time:

Test Period:

Ground Water:

Calibration:

Commants:

Alart Technologies, inc.
3350 W. Sait Creek Lane, Suits 109

Adington, IL 60005

Tel: (800) 322-7945

DRAFT

Alert Technologhes, lnc.
Alsrt Modal 1000 (Underiiled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD

Leak rate of 0.1 gallon per hour with Py=98,2% & P, =1.8% for 2 hr test
and P,=99,.8% & Py, =0.2% for 4 hr test.

0.05 gallon per hour (a leak is daclared if the output of the measurement
system exceads this threshold).

Gasoline, dissel, aviation fuel, fue! oit #4, fual oil #6, solvent, waste oll and
other compatible products.

The maximum tank capacity is 30,000 gallons.
This equipment is capable of testing a tank at product lsvels from 20 to
95% full.

Minimum waiting time between delivery and the beginning of the test data
collection must be at least 1 hour.
There must be no product delivery during the test waiting time.

The minimum data collection time must be 4 hours to achieve P, of 99.8%
and P, of 0.2% and 2 hours to achieve P, of 98.2% and P, of 1.8%.
The test data must be acquired and recorded by a computer.

Leak rate is calculated from the data determined to be valid by statistical
analysis.

There must be no dispensing or product delivery during the test.

Depth to the water table present in the backfill must be determined, and if
it is above the bottom of tha tank, product level must be adjusted to
provide minimum of 2 psi net pressure on the bottom of the tank.

The load cell must be calibrated before each test.

This system was not evaluated using manifolded tanks.

This system tests only the portion of the tank containing product.

As the product level is lowerad the leak rate in a leaking tank decreases
{due to lower head pressure).

Evalustor: Ken Wilcox Associates

Date of Evalustion: 04-2¢-91

Cartification:

Leak Threshold:

Applicability:

Capscity:

Waiting time:

Test Period:

Test Prossurs:

Ground Water:

Calibration:

Comments:

Alert Technologies, Inc.

DRAFT

Alart Techoologles, Inc.
Alert Uliags Systsm - Modsl 1050 (1.5 psi and -1.0 psyy

NON-VOLUMETRIC ULLAGE TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=100% & Py, =0%.

Ultrasonic signal when the tank is under pressure or vacuum is compared to
background signal (prior to pressurization). A leak is declared if the ratio
excesds 1.5 for either 12 kHz or 25 kHz frequency band.

Gaasoline, diessl, aviation fusl, heavy fuel oils (#2 through #6), solvents, and
waste oil.

The maximum ullage volume is 8,000 gallons.

There is no waiting time after product delivery if the test is conducted after an
underfilled tank tightness test.

The minimum data collection time is 5 minutes.
The test data is be acquired and recorded by a computer.

A net pressure of 1.5 psi {or -1.0 psi) in the ullage portion of the tank is
maintained. Tank system must ba able to maintain pressure or vacuum with a
loss of less than 0.4 psig.

Depth to water table must be determined. If water table is present outside the
ullage portion of the tank vacuum-ullage test must not be used; Prassure-ullage
tast must ba dons under a nat outward pressure of 1.5 psi.

Equipment is calibrated befofe each test.

This test method only tests the ullage portion of the tank, the product-filled
portion of the tank must be tested with an underfilled test method.

Vibration due to nearby equipment and dripping condensation can interfere with
this test method.

When testing with vacuum, this test method may not be effective in some
backfill because some backfill {such as clay) may plug a hole in the tank.
Manifolded tanks are isolated prior to the test.

During the third-party evaluation unleaded gasoline was used.

During the third-party evaluation microphone was located 25 feet away from the
feak simulator.

Evalustor: Ken Wilcox Associstes

3350 W. Sait Croek Lane, Suits 109
Adington Heights, IL. 80005

Tel: {800) 322-7845

Date of Eveluation: 03-15-92




Alert Technologies, Inc.

DRAFT

NON-VOLUMETRIC ULLAGE TANK TIGHTNESS TEST METHOD

Alert Uliage System - Model 1050 X (-1.5 psi)

Certification: Leak rate of 0.1 gallon per hour with P,=100% & P;,=0%.
Leak Threshold:  Ultrasonic signal when the tank is under vacuum is compared to background
. signal {prior to vacuum). A leak is declared if the ratio exceeds 1.5 for either 12
kHz or 25 kHz frequency band.

Applicability: Gasoline, diesel, aviation fuel, heavy fuel oils {#2 through #6), solvents, and
waste oil.

Capacity: The maximum ullage volume is 24,000 gallons.

Waiting time: There is no waiting time after product delivery if the test is conducted after an
underfilled tank tightnass test.

Test Period: The data collection time is 5 minutes.

The test data is acquired and recorded by a computer.
Tast Pressure: A net pressure of 1.5 psi {or -1.0 psi) in the ullage portion of the tank is
maintained. Tank system must be able to maintain pressure or vacuum with a
loss of less than 0.4 psig.
Zero pressure (background) must produce a flat line response.
Ground Water: Depth to water table must be determined. If water table is present outside the
uliage portion of the tank vacuum-uliage test must not be used; Pressure-ullage
tast must be done under a net outward pressure of 1.5 psi.

Calibration: Equipment is calibrated befora sach test.

Comments: - This test method only tests the ullage portion of the tank, the product-filled
portion of the tank must be tested with an underfilled test method.
- Vibration due to nearby equipment and dripping condensation can interfere
with this test method.
- When testing with vacuum, this test method may not be effective in some
backfill because some backfill {such as clay) may plug a hole in the tank.
- Manifolded tanks are isolated prior to the test.
- During the third-party evaluation #4 fuel oil was used.
- During the third-party evaluation microphone was located 25 feet away from
the leak simulator,

Alert Technologies, Inc.

3350 W, Salt Craek Lane, Suite 109
Adington Heights, IL.. 60005

Tel: (BOO) 322-7845

Evsluator: Ken Wilcox Associates

Date of Evsiuation: 02-28-94

@ »

Alsrt Technologies, inc.

DRAFT

Alert Model 2000 in-Tank Mass Messurement Probe System

. AUTOMATIC TANK GAUGING SYSTEM®

Certification: - Lesk rate of 0.2 gallon per hour with P,=95.4% & P,,=4.6% (caiculated based

on a one-hour test).

Leak Threshold:  0.10 gallon per hour (a leak is declared if the output of the measurement system

exceeds this threshold).
Applicability: Gasoline, diese!, aviation fuel, fuel oil, waste oil, and solvents.
Capacity: The maximum tank capacity must be 15,000 gallons.

The tank must be between 50 and 95% full.
Waeiting Time:

Minimum waiting time between product delivery to the tank and test data collection
must be 15 hours. .
Test Period: The minimum data collection time must be 2 hours.
Test data must be acquired and recorded by computer.
- Leak rate is calculated from data determined to be valid by statistical analysis.
There must be no dispensing or product delivery during the test.
Water Sensor: A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.175 inches {0.27 inches for waste
oil).
Minimum change in water level that can be detected is 0.088 inches {0.031 inches
for waste oil).
Calibration: Mass measurement probe and water sensor must be checked and calibrated
annually.

° This is a battery operated system and doss not automatically generate a hard copy of the leak tast
result. However, a hard copy of the resuits can be obtained by transfer of data to another unit (see
manufacturer’s instructions for further details). This system is not equipped with any alarms (e.g. high
water alarm, or failed leak test alarm.

Comments: This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.

As the product level is lowered the leak rate in a leaking tank decreases (dus to
lower head pressure).

2000-X model which was certified for use on tanks up to 30,000 gal capacity and
2000-XB model which was certified for use on tanks up 72,948 gallons are still
under review,

Atart Technologies, Inc. Eval 3 Mid R h |
3350 W. Sait Creek Lane, Suite 109
Adington Heights, IL 80005

Tol: (800) 322-7845

- Date of Evaluation: 3-11-81




Cartification:

Lezk Threshold:

Applicability:

Capacity:

Waiting Time:

Test Period:

Temperature:

Water Senso:

Calibration:

Comments:

DRAFT

Andover Controls Corporation

Andover infinity
CX35000, €CX9200, snd CMX240

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.1 gallon per hour with P, =97.6% & Py, =2.4%,

0.05 gallon per hour (a leak is declared if the output of the measurament
system exceeds this threshold).

Gasoline, disss!, aviation fuel, fus! oll #4, fuel ol #6, solvents, and other
compatible products with known coafficiants of expansion and density.

The maximum tank capacity is 15,000 gallons.,
The tank must be between 50 and 95% full.

Minimum waiting time bstween dalivery to the tank and test data collaction
must be 8 hours.

The minimum data collection time must be 6 hours.

Test data is scquired and recorded by a computer.

Leak rate is calculated as the average of subsets of all data collected.
There must be no dispensing or product delivery during the test.

A minimum of 3 Resistance Temperature Datectors must be used to determine
the average temperature of the stored product.

A Waisr 861807 mUBt U9 USEU 10 detact waiter incuraion.
Minimum water level detectable in the tank is 0.35 inches.
Minimum detectable change in water level is 0.003 inches.

Temperature sensors and probe must be checked and calibrated in accordance
with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tasts the portion of the tank that contains product.

As the product level is lowared the leak rate in a leaking tank decreases (dus
to lower head pressura).

And, P P ")

Evaksator: Ken Wicox Associate

300 Brickstons Scpur;

- Andover, MA 01810

Tel: (508) 470-0555

Date of Evaluation: 5-24-93

Caortificstion:
Lezk Throshold:

ApplicebRity:

Capacity:

Waiting Time:

Teat Period:

Tomparature:

Water Sensor:

Calibration:

Comments:

And P Iy

DRAFT

Andover Controls

varsions ACB+/AC258+
{Masgnetostrictiva Probe)

AUTOMATIC TANK GAUGING SYSTEM
Lesk rate of 0.2 gallon par hour with P,=99.5% & P,,=0,5%.

0.10 galion per hour (a leak is daclared if the output of the measuremant
system exceads this threshold).

Gesoline, disssl, avistion fuel, fue! oil, and solvents,

The maximum tank capacity is 15,000 gallons.
The tank must be between 50 and 95% full.

Minimum waiting time between delivery to the tank and test data coliection
must be 6 hours.
Minimum waiting time after normal pumping must be 4 hours.

The minimum data collection time must ba 8 hours.

Test data is acquired and recorded by a computer.

Leak rate is calculated as the difference batween firat and last data collected,
divided by elapsed time batwaeen first and last voluma changes observed.
There must be no dispensing or product delivery during the test.

A minimum of 3 Resistance Temperature Detectors must be used to determine
the average temperature of the stored hazardous substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.99 inches.
Minimum detectable change in water level is 0.01 inches.

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.

Aa the preduct level is lowared the leak rate in a lesking tank decreases (due
to lower head prassure).

Evaluator: Ken Wilcox Associates

300 Brickstons Corporation
Andover, MA 01910
Tel: (508) 470-0556

Deto of Evalustion: 2/3/92
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DRAFT

APl/Ronan
X-76 ETM & X-76 ETM-4X

AUTOMATIC TANK GAUGING SYSTEM
Cartification: Leak rate of 0.2 gallon per hour with P, = 99.96% & Py, = 0.044%.

Leak Thrashold: 0.1 gallon per hour (a leak is declared if the output of the measurement
system exceads this threshold).

ability: Gasoline, dissel, aviation fuel, fue! oil #4, solvents, waste oil, and other
Poplicabiity substances with specific gravity > 0.60 and viscosity < 1500 cp.

Capacity: The maximum tank capacity is 15,000 gallons.
The tank must be between 10 and 95% full. '

‘Waiting Time: Minimum waiting time between product delivery and test data collection
. must be 2 hours. . »
There must be no dispensing or product delivery during the test waiting
time.

Test Pariod: The minimum data colloction time must be 4 hours.
Test data must be acquired and recorded by a compute_r. )
Leak rate calculated from data dotermined to be statistically yahd.

Temperature: Minimum of 1 resistance temperature detector must be used to determine
the average temperatura of the stored substance.

Water Sensor: A water sensor must be usad to detect water incursign.
Minimum water lavel detectabls in the tank is 0.947 inches,
Minimum detectable water level change is 0.0254 inches.

Calibration: Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer’s instructions.

Comments: This equipment was not evaluatad using manifolded tanks.
This equipment tests only that portion of the tank which contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to lower head pressure}.
Change in product volume is measured using magnetostrictive probe.
This system is identical to Patriot Sensor's 7021 Digital Tank Gauge.
X76ETM-4X console has different housing which allows it to be mounted
outside.
APi/Ronan Evaluator: Ken Wiloax Associstes
2300 E. Artesia Bivd.

Long Beach, CA 90805-4113
(313) 984-5380 Date of Evslustion: 02-07-91

DRAFT

APi/Ronan

X-78 ETM & X-76 ETM-4X

. .AUTOMATIC TANK GAUGING SYSTEM _

Cartification: Leak rate of 0.1 galion per hour with P, = 95.34% & P,, = 4.66%.

Leak Threshold: 0.05 gallon per hour (a leak is declared if the cutput of the measurement
system exceeds this threshold).

Applicability: Gasoline, diesel, aviation fual, fue! oit #4, solvents, waste oil, and other
substances with specific gravity > 0.60 and viscosity < 1500 cp.

Capacity: The maximum tank capacity is 15,000 gallons.
The tank must be between 10 and 95% full.

Waiting Time: Minimum waiting time between product delivery and test data collection
must be 8 hours.
There must be no dispensing or product delivery during the test waiting
time,

Test Period: The minimum data collection time must be 4 hours.
Test data must be acquired and recorded by a computer.
Leak rate calculated from data determined to be statistically valid.

Tempersture: Minimum of 1 resistance temperature detector must be used to determine
the average temperature of the stored substance.

Water Sensor: A water sensor must be used to detect water incursion.
Minimum water lavel detactable in the tank is 0.947 inches.
Minimum detectable water level change is 0.0254 inches.

Calibration: Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer’s instructions.

Comments: This equipment was not evaluated using manifolded tanks.

This equipment tests only that portion of the tank which contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

Change in product volume is measured using magnetostrictive probe.

This system is identical to Patriot Sensor’s 7021 Digital Tank Gauge.
X76ETM-4X console has different housing which allows it to bs mounted
outside.

AFifRonan Evslustor: Ken Wilcox Associates
2300 E. Artesis Bivd.

Long Beach, CA 90805-4113
{310) 984-5380 Date of Evalustion: 11-21-91




DRAFT

APiRonan
Ronan X-78 Automatic Lins Lesk Dstector

ver. X-76 DM4 Microprocessor and JT-H2 Uine Prassurs Senzor

Cartification:

Leok Threshold:

Applicability:

Specification:

Waiting Time:

Test Period:

System Features:

Calibration:

APl/Ronan

2300 Eest Artesia Bivd.
Long Beach, CA 91355
Tel: (800) 634-0085

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 3.0 gallon par hour with Py = 100% & Py, =0%.

0.831 gallon per hour {a laak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4 & #6, solvent, and waste oil,

System is installed on pressurized fiberglass and stes! pipelines.

The piping system volume must not exceed 45 gallons.

Tosts are conducted at the line operating pressure.

The mechanical fine leak detector must be removed from the pipeline
system.

No waiting time between last delivery of the product to the tank and the
start of data collection.

No waiting time between last dispensing of product through the pipeline
and the start of data collection for the test.

The minimum data collection time (response time) for the test must be 20
seconds.

Test data must be acquired and recorded by a permanaently installed
microprocessor.

Calculations are automatically done by the microprocessor.

This system is permanently installed on the pipeline and automatically tests
the line;

uses a preset threshold and a single test to determine whether the pipeline
is leaking.

If a teak is dectared, this system displays a message, triggers an alarm, and
shuts down the dispensing system.

Sensor must be checked and calibrated annually in accordance with
manufacturer’'s instructions.

Date of Evaluation: 10/4/91

1"

Cartification:
Lesk Threshold:

Applicability:
Specification:

Waiting Time:

Test Period:

Systam Features:

Calibration:

"API/Ronan
2300 East Artesis Blvd.
Long Beach, CA 91355

Tel: (800} 834-0085

DRAFi

APifRonan
Ronan X-78 Automatic Line Leak Detector

ver. X-76 DM4 Microprocsssor snd JT-H2 Line Pressure Sensor

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Loak rato of 0.1 gallon per hour with P =100% and P,,=0%.

0.086 galion per hour (a lsak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4 & #6, solvent, and waste oil.

System is installed on pressurized fiberglass and stes! pipelines.

The piping system volume must not exceed 45 gallons.

Tests are conductsd at the line operating pressure,

The mechanical line leak detector must be removed from the pipsline
system.

No waiting time between last delivery of the product to the tank and the
start of data collection.

Waiting time between last dispensing of product through the pipeline and
the start of data collection for tha test must be 2 hours.

Minimum data collection time (response time) for the test must be 20
minutes.

Test data must be acquired and recorded by a permanently installed
microprocessor.

Calculations are automatically done by the micronrocassor.

This system is permanently. instalied on the pipeline and automatically tests
the line.

Uses a preset threshold and a single test to determine whether the pipeline
is leaking.

If a leak is declared, this system displays a message, triggers an alarm, and
shuts down the dispensing system.

Sensor must be checked and calibrated annually in accordance with
manufacturer's instructions.

Eval T Mid R h Institute

Date of Evealuation: 10-04-91
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Caertification:

Leak Threshold:
Applicability:
Capacity:
Waiting Time:

Test Period:
Temperature:
Water Sensor:

Calibration:

Comments:

o DRAFT

Arizona Instrument Corporation

Encompass MTS IPAM
{Magnetostrictive Probe)

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour P, = 97.80% & P;, = 2.20%.

0.10 galion per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Gasoline, Diesel, Aviation Fuel, Fuel Oil #4, Fuel Oil #6, Solvents, Waste Qil, and
other products which are compatible with the probe.

The maximum tank capacity is 15,000 gallons.
The tank must be at least 50% full.

The minimum waiting period baetween delivery to the tank and test data
collection must be 3 hours.

The minimum data collection time must be 6 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from data determined to be valid by statistical analysis.
There must.be no dispensing or product delivery during the test.

A minimum of 5 Resistance Temperature Detectors must be used to determine
the average temperature of the stored substance.

A water sensor must be used to detect water incursion,
Minimum water level detectable in the tank is 1.29 inches.
Minimum change in water level that can be detected is 0.0034 inches.

Temperature sensors and probe must be annually checked and calibrated in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests that portion of the tank which contains product.

As the product level is lowered, the lsak rate in a leaking tank decreases (due to
lower head pressure).

Encompass software provides for remote access capabilities.

Arizona Instrument Corp. Evaiuator: Ken Wilcox Associaies
4114 Eest Wood Strest
Phoenix, Arizona 85040

Tol: (800) 528-7411

Date of Evsluation: 08/22/94
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oo DRAFT

! Arizona Instrument Corporation

Encompass USF IPAM
{Uitrasonic Probe)

AUTOMATIC TANK GAUGING SYSTEM

 Certification: Leak rate of 0.2 galloﬁ -por hour with P‘;_ = 99.94% & .P;, = 2.06%.

Leak Threshold: 0.10 gallon per hour (a leak is declared if the output of the measurement system
exceeads this threshold).

Applicability: Gasoline, Diesel, Aviation Fuel, Fuel Oil #4, Fuel Oil #6, Solvents, Waste Oil, and
other products which are compatibls with the probe.

Capacity: The maximum-tank capacity is 15,000 gallons.
The tank must be at least 50% full.

Waiting Time: The minimum waiting period between delivery to the tank and test data
collection must be 3 hours.

Test Period: The minimum data collection time must-be 6 hours,
Test data must be acquired and recorded by a computer.
Leak rate is calculated from data determined to be valid by statistical analysis.
There must be no dispensing or product delivery during thé test.

Temperature: A single non-circulating sensor measures change in ultrasonic wave velocity to
determine the average temperature of the stored substance.

Water Sensor: A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 1.86 inches.
Minimum change in water level that can be detected is 0.012 inches.

Calibration: Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer’s instructions,

Comments: This equipment was not evaluated using manifolded tanks.
This equipment only tests that portion of the tank which contains product.
As the product level is lowered the leak rate in a leaking tank decreases (due to
lower head pressure).
Encompass software provides for remote access capabilities.

Arizonas Instrument Corp. Evalustor: Kan Wilcox Associates
4114 East Wood Street

Phoenix, AZ 85040 -

Tef: {800) 528-7411 Dato of Eveluation; 08/22/04




DRAFT

Soll Sentry Liquld 330
17-330-AJ17-330-B, Probes 17-141A, 17-142A, 17-143A, 17-144A

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Qutput type: qualitative
Sempling frequency: continuous
Operating principle: refraction
Test Rasults: Commercia! Synthatic
Accuracy {%) 100 100 Not Dst. Not Det.
Datection time (min:sec) 00:03 00:03 Not Dat. Not Det.
Fall Time (hr:min:sec) Manusl reset Manugl reset Not Det. Not Det.
Lower detection limit (cm):
17-141A 0.25 0.28 0.15 0.10
17-142A 0.26 0.30 0.18 0.18
17-143A 0.03 0.15 0.03 0.13
17-144A 0.28 0.30 0.30 0.15
Spacificity Results:

Activated: commaercial gasoline, n-Hexane, diesel fusl, Jet-A fuel, toluene°®, synthetic
gasoline, xylene(s), water.

* only 17-143A was tested with toluens.

Manufacturer's Specifications:

Comments:

EPA and many states require detection of 1/8 inch of product, which is 0.32 cm, for ground
water monitoring. The detectors are listed as interstitial due to intended use. Evaluation
foltowed a combination of EPA’s "Standard Taest Procedures for Evaluating Leak Datection
Methods: Liquid-Phase Out-of-Tank Product Detectors™ and EPA’s "Standard Test Procedures

- for Evaluating Leak Detection Methods: Nonvolumetric Tank Tightness Testing Methods.”
These detectors are reusable.

Ani 1 c
4114 East Wood St.

Phoenix, AZ 85040-1941 .
(802)470-1414 Date of Evaluation: 12-29-92

Evaluator: Ken Wilcox Associstas
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DRAFT

Arizons nstrument Corporation

TIM-830
Probes 17-141A, 17-142A, 17-143A, 17-144A

LIQUID-PHASE INTERSTITIAL DETECTOR

Datector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: refraction
Test Results:
Commercis! Synthetic
Accuracy (%) 100 100 Not Det. Not Dat.
Detection time (min:sac) 00:03 00:03 Not Det. Not Det.
Fall Time (hr:min:sec) Manua! reset Manuai reset Not Det. Not Det.
Lower detaction limit (cm):
17-141A 0.25 0.28 0.15 0.10
17-142A 0.25 0.30 0.18 0.18
17-143A 0.03 0.15 0.03 0.13
17-144A 0.28 0.30 0.30 0.15

Spacificity Results:

Activated: commercial gasoline, n-Hexane, diese! fuel, Jet-A fuel, toluene’, synthetic
gasoline, xylena(s), water.

* only 17-143A was tested with toluene.

Manufacturer’s Specifications:

Comments:

EPA and many states require detection of 1/8 inch of product, which is 0.32 cm, for ground
water monitoring. The datectors are listed as interstitial dus to intended use. Evaluation
followed a combination of EPA’s "Standard Test Procedures for Evaluating Leak Detection
Methods: Liquid-Phase Out-of-Tank Product Detectors™ and EPA’s "Standard Test Procedures
for Evaluating Leak Detsction Methods: Nonvolumetric Tank Tightness Testing Methods.”
These detectors are reusable.

Arizona | Corporati Eval Ken Wilcox A
4114 East Wood St. ' ) )
Phoanix, AZ 85040-1941

(802)470-1414 Date of Evalustion: 01-08-83
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Arizona Instrument Corporation

DRAFT

Soil Sentry Twelve-X
VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR
Output typs: quantitative

Sampling frequency:  continuous
Opersting.principle:  metal oxide semiconductor

Test Rasults:
Commerciat Synthetic
Accuracy” {%): 170 120 120 Not det.
Bias® (%):. 60 8.0 1.8 Not det.
Pracision® {%): ° 6.3 7.7 18 Not det.
Datection Time (min:sec): 12:2 12:27 12:33 Not det.
Fall Time® (min:sec): 11:53 11:53 11:55 Not det.
Lower Detection Limit
{ppm): 150 140 . 60 92"

* For tests conducted with 1000 ppm of test gas. ]
** Testing was done using a JP-5 concentration on 90 ppm in humidified air.

Spacificity Results (%): -
Commeorcial gasoline 170
n-Hexans 110
JP-4 jet fuel 80
Synthetic gasoline 110
Toluene 43
Xylene(s) 22

Manufacturer's Specifications:

Comments: The test procedures used were those in Radian Corporation’s draft report
"Development of Procedures to Assess the Performance of External Leak Detection
Devices: Vapor-Phase ASTM-Formatted Methods,” June 29, 1990. Please note there
is another specification sheet for this system, regarding a separate evaluation.

Arizons Instrument Corporation Eval Radien C
4114 Eest Wood St.

Phoenix, AZ 85040-1941 Date of Evaluation: 12-28-90
(602)470-1414 Date of Evaluation, JP-5 only: 04-17-91
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Arizona Instrument Corporation

DRAFT

Soil Sentry Twelve-X

VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR
Datector: ' ' - o '
Output type: quantitative

Sampling frequency:  continuous
Operating principle:  metal oxide semiconductor

Test Results:

Diasel Fuai JP-8
Accuracy {%): Not determined Not determined
Biak: -20 ppm @ 50 ppm Not determined
Precision: 12 ppm Not determined
Detection Time (min): 15 ‘ 15
Fall Time (min): ) 15 15 -
Lower Detection Limit: " 10 ppm’ <0.01 gaifr -
Spacificity Resuits”:

~ Activated:  Diasel Fuel, JP-8

* A limitad number of tests were conducted to dstermine the response of the system to Diesel and
JP-8.

" Manufacturer’s Specifications:

Comments: The test procedures used were modified from EPA’s “Standard Test Procedures for
Evaluation Leak Detection Methods: Vapor-Phase Out-of-Tank Product Detectors, ”
March 1990, and Radian Corporation’s draft report "Development of Procedures to
Assess the Performance of Extarnal Leak Detection Devices: Vapor-Phase ASTM-
Formatted Mathods,” June 6, 1990. Please note there is another spacification sheet
for this system, regarding a separate avaluation. .

Arizona Instrument Corporation
4114 East Wood St.

Phoenix, AZ 85040-1941
(802)470-1414 - Date of Evaluation: 02-18-92

Evaluator: Ken Wilcox Associates
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DRAFT

Associsted Environmentad Systems, inc.
AES System Il {Overidtad Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD

DRAF1

Associsted Enviconmental Systsms, Inc.
AES System Il (Overfiled Test - Largs Tanks)

VOLUMETRIC TANK TIGHTNESS TEST METHOD

Certification: Leak rate of 0.1 gallon per hour with P,=97.7% & Py, =2.3%. Cartification: Lesk rate of 0.1 gallon per hour with P, =98.9% & Py =1.1%.

Lsak Thrashold: 0.05 gallon par hour (3 leak is daclarsd if the output of ths msasuremant Lesk Thrashold: 0.05 galion per hour (a lsak is declared if ths output of ths measurament
system exceeds this threshold). system exceeds this threshold).

Applicability: Gasoline, diess!, avistion fuel, fuel oll, wastse oil, and solvents. Applicability: Gasoline, diess!, aviation fuel, fusl oll, waste oil, and solvents,

Capacity: Maximum tank capacity is 15,000 gallons. Capacity: The maximum tank capacity is 75,000 gallons,

The tank must be at least 100% full. The tank must be 100% full.

Waiting time: Waiting period between delivery and the beginning of the test included in Woaiting Time: Minimum waiting time after adding any substantial amount of product to
waiting period after "topping off". the tank is 24 hours.

Waiting time batween "topping off* and beginning the test is computer- Waiting time between "topping off" and baginning the test is computer-
dictated by real-time analysis of lavel and temperature data. dictated by real-time analysis of level and temperature data and must be at
Waiting time is generally 4 to 12 hours, least 1 hour,

There must be no dispensing or product delivery during the test waiting There must be no dispensing or product delivery during the test waiting
time. time.

Test Period: The minimum data collection time ig 2 hours (two one-hour tests). Test Poriod: The minimum data collection time must be 4 hours,

Test data must be acquired and recorded by a computer. Test data must bs acquired and recorded by a computer.
Leak rate is calculated from the data of last 1.5 hours of test period. Leak rate is calculated from the data of 3 hours of test period.
Thare must be no dispensing or product delivery during the test. There must be no dispensing or product delivery during the test.

Temperature: A minimum of b temperature sensors must be used to determine the Temperature: A minimum of 12 thermistors must be used to determine the average
average temperature of the stored hazardous substance. temperature of the stored hazardous substance.

Ground Water: Depth to the water table present in the backfill must be determined, and if Ground Water: Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, product level must be adjusted to it is above the bottom of the tank, product level must be adjusted to
provide minimum of 2 psi net pressure on the bottom of the tank during the provide minimum of 2 psi net pressure on the bottom of the tank during the
test. test.

Calibration: Level sensors must be calibrated befors each test in accordance with Calibration: Level sensors must be calibrated before each test in accordance with
manufacturer’s instructions. manufacturer’'s instructions.

Temperature sensor must be calibrated annuaily in accordance with Temperature sensors must be calibrated annually in accordance with
manufacturer's instructions. manufacturer’s inatructions.

Comments: This equipment was not evaluated using manifolded tanks. Comments: This equipment was not evaluated using manifolded tanks.

Associated Envi ' S Inc. . Eveluator: Vista Research . Associated Environmental, Inc. Evalustor: Ken Wilcox Associstes

3101 N. Sitiect, Suite 105
Bakersfield, CA 93308
Tel: (805) 326-1073

3101 N. Sillect, Suite 105
Bakersfield, CA 93308

Eveluation Complsted: 12-20-80 Tel: (805) 328-0173

Date of Evsiuation: 02-28-82
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Certification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Test Period:

Calibration:

Associated Environmantal System, Inc.
3010 N. Sitlect, Suite 106

Bakersfisid, CA 93308

Tel: (805) 326-0173

DRAFT

Associsted Environmental Systems, Inc.

Modet PLT-100R

LINE TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P, =100% & Py, =0%.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil, waste oil, and solvents.

System tests fiberglass and steel piping.

The piping system volume must not sxceed 80 gallons.

Tests are conducted at 150% of the line operating pressure.
Maeachanical line leak detector must be removed from the piping system
being tested.

There is no waiting period between delivery and testing.
Minimum waiting time between last dispensing and testing is 1 hour,

The minimum data collection time must be 30 minutes.

Test data must be acquired and recorded manually.

Two tests with zero time batween the tests are required before a leak can
be declared.

Equipment must be calibrated annually in accordance with manufacturer’s

instructions.

Evsiuator: Vista Ressarch

Date of Eveluation: 11/21/80

21

Certification:

Leak Threshold:

Applicability:

Specifications:

Waiting Time:

Test Period:

Calibration:

System Features:

Coampo/Miller, Ino.

P. 0. Box 1808
Portervilie, CA 93258
{209) 781-68682

DRAFT

Campo/Miller
LS300 & LS300 N/C

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 3 gallons per hour with P, = 96.2% & Py, = 0%.

2.386 gallons per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuels #4 & #6, waste oil, kerosene, and sofvents.

System is installed on pressurized fiberglass and/or steel piping.
The piping system must not exceed 35.36 gallons.
Tests are conducted at the line operating pressure,

There is no waiting time between product delivery and testing.
There is no waiting time between last dispensing and testing.

Minimum data collection time is 10 seconds.
Test data is acquired and recorded by the microprocessor.

Manufacturer recommends a weekly self check, activated by the operator,
and a full functional test every 30 days, estimated to take 5 minutes to
perform.

This system is permanently installed on the piping and automatically tests
the line.

It uses a preset threshold and a single test to determine whether the
pipeline is leaking.

If a leak is declared, this system will energize an indicator Ilght, trigger an
audibls alarm, and shut down the dispensing system.

Eual - ix Engineering Lab ”
Evaluation Date: 06-01-91

Reviswed by: Ken Wilcox Associates
Raviaw Data: 09-09-94 _
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Certification:
Leak Threshold:

Applicability:

Specifications:

Waiting Time:

Test Period:

Calibration:

System Features:

Campo/Miller, Inc.

P. 0. Box 1809
Porterville, CA 93258
(209) 781-6862

Campoliiter
LS300-120 & LS300-120 XLC

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rats of 3 gallons per hour with P, = 96,2% & Py, = 0%.

2.36 gallons par hour (s loak is declared if the output of the measurement
system exceeds this thrashold).

Gasolino, disgel, avistion fuels #4 & #6, waste oil, kerosene, and solvents.

System is installed on pressurized fiberglass and/or stee! piping.
The piping system must not excead 35,36 galions.
Tests are conducted at the line opsrating pressure.

There is no waiting time batweean product delivery and testing.
There is no waiting time batween last dispansing and testing.

Minimum data collection time is 10 saconds, but can be adjusted between
10 and 150 seconds depending on the bulk modulus of the piping system.
Test data is acquired and recorded by the microprocessor.

Manufacturer recommends a weekly self check, activated by the operator,
and a full functional test every 30 days, estimated to take 5 minutes to
perform.

This system is permanently installed on the piping and automatically tests
tha line.

it uses a preset threshold and a single test to determine whether the
pipeline is leaking.

If a leak is declared, this system will energize an indicator light, trigger an
audible alarm, and shut down the dispensing system.

Eval s ' Encinearing Lab
Evaluation Date: 08-01-91

Reviswed by: Ken Wilcox Associates
Review Date: 08-09-94

23

DRAFT

Cartification:
Leosk Thrashold:

Applicability:
Spacifications:
Waiting Time:

Tost Period:

Calibration:

System Foatures:

DRAFT

CasmpolMilsr
LS300-120 PLUS & LS300-120 PLUS AJS

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rata’ of 3 gallons per hour with P, = 96,2% & Py, = 0%.

2.36 gallons per hour (a lesk is declared if the output of the measuremant
system exceeds this threshold).

Gasoline, diesel, aviation fuels #4 & #6, waste oil, kerosene, and solvents.

System is Installed on pressurized fiberglass and/or stes! piping.
The piping system must not exceed 35.36 gallons.
Tests are conducted at the line operating pressure.

There is no waiting time batween product delivery and testing.
There is no waiting time betwean last dispensing and testing.

Minimum data collsction time is 10 seconds, but can be adjusted betwean
10 and 150 seconds depending on the bulk modulus of the piping system.
Test data is acquired and recorded by the microprocassor.

System must be calibrated annually in accordance with manufacturer’'s
instructions.

This system is permanently installed on the piping and automatically tests
the line.

It uses a prasst thrashold end a sing!!
pipeline ig lsaking.

If a leak is declared, this system will energize an indicator light, trigger an
audible alarm, and shut down the dispensing system.
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* The LS300-120 PLUS & LS300-120 PLUS A/S have additional leak detection capabilities, which

are under review.

Campo/Miller, Inc.

P. 0. Box 1809
Portarvills, CA 93258
{209) 781-6862

Eval 1 iv Enoinesring Lab

Evaluation Date: 08-01-91
Reviewed by: Ken Wilcox Associates
Review Date: 09-09-94
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Certification:

Leak Threshold:
Applicability:
Specification:
Waiting Time:

Test Period:

System Features:

Calibration:

Comments:

Control Engineors
P. 0. Box 8037

114 Menard Road
Houma, LA 70381
Tel: (504) 872-4541

+ e

DRAFT

Control Engineers

Line Leak Detector
Model LLP1

AUTOMATIC ELECTRONIC LINE LEAK DFTECTOR_ )
Laak rate of 3.0 gallons per hour with P, = 100% & P, = 0%.

1‘.88 gallons per hour (a leak is declared if the output of the measurement
system exceeds this thrashold).

Gasoline, diese!, and aviation fuel.

System is installed on pressurized fiberglass and stea! piping.
The piping system volume must not exceed 89 gallons.
Tests are conducted at the line operating pressure.

No waiting period between product delivery and testing.
No waiting period betwean last dispensing and testing.

Data collection time (response time) is about 10 seconds.

Test data must be acquired and recorded by permanently installed
Microprocessor.

Calculations are automatically dons by the microprocessor.

This system is permanently installed on the piping and automatically tests
the line.

It uses a preset threshold and a single test to determine whether the piping
is leaking.

If a leak is declared, this system displays a message, triggers an alarm, and
shuts down the digpansing system,

Sengor must be checked and calibrated annually in accordance with
manufacturer’s instructions.

This equipment is no longer produced by Controt Engineers.

Date of Evaluation: 08/07/91

Certification:

Leak Threshold:

Applicability:

Spacification:

Waiting Time:

Test Period:

System Faatures:

Calibration:

Comments:

Contre! Enginsers
P. 0. Box 9037

114 Menard Road
Houma, LA 70361
Tel: (504) 872-4541

DRAFT

Control Engineers

Line Leak Detector
Model LLP2

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 3.0 gallons per hour with P, = 100% & P, = 0%.

1.88 gallons per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diese!, and aviation fuel.

System is installed on pressurized fiberglass and stee! piping.
The piping system volume must not exceed 89 gallons.
Tests are conducted at the line operating pressure.

No waiting period between product delivery and testing.
No waiting period between last dispensing and testing.

Data collection time {response time) is about 10 seconds.

Test data must be acquired and recorded by permanently installed
microprocessor.

Calculations are automatically done by the microprocessor.

This system is peimanentlv installed on the piping and automatically tests
the line.

It uses a preset threshold and a single test to determine whether the piping
is leaking.

If a leak is declared, this system displays a massage, triggers an alarm, and
shuts down the dispensing system.

Sensor must be checked and calibrated annually in accordance with
manufacturer’'s instructions.

This equipment is no longer produced by Control Engineers.

Eval : Midwest R h institute

Date of Evaluation: 08X7/91




Certification:

Leak Threshold:

Applicability:
Specification:

Waiting Time:

Test Pariod:

System Features:

Calibration:

Comments:

Control Enginaors

P. 0. Box 9037

114 Manard Road
Houma, LA 70381
Tol: (504) 872-4541

DRAFT

Control Engineers

Ling Lsak Detector
Model LLP2

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 0.1 gallon per hour with P, = 100% & Py, = 0%,

0.05 gallon par hour (a leak is declared if the output of the measurement
system exceads this threshold).

Gasoline, diesel, and aviation fuel.

System is installed on pressurized fiberglass and stes! piping,
The piping system volume must not excead 89 gallons.
Tests are conducted at the line operating pressure.

There is no walting period between product delivery and testing.
Minimum waiting period batween dispensing of product through the piping
and testing is 15 minutes.

Minimum data collection time is 30 minutes.

Test data must be acquited and recorded by permanently-installed
microprocessor,

Calculations are automatically done by the microprocessor.

This system is permanently installed on the piping and automatically tests
the lina.

It uses a preset threshold and a single test to determine whether the piping
is leaking.

If a leak is declared, this system displays a message, triggers an alarm, and
shuts down the dispensing system.

Sensor must be checked and calibrated annually in accordance with
manufacturer’'s instructions.

This equipment is no longer produced by Control Engineers.

Dato of Evaluation: 08/07/91
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Cortification:
Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

EBW, INC.

2814 McCrakan Avenue

Muskagon, Ml 49443
Tel: (800) 475-5151

EBW, Inc.
EBW Auto-8tik I snd Auto-Stik Jr.,

AUTOMATIC TANK GAUGING SYSTEM
Lezk rate of 0.2 gph with P;=99.9% & P,,=0.1%.

0.10 gallons per hour (a lesk is declared if the output of the measurement
system exceeds this threshold).

Gasoline, Diess!, Aviation Fue!, Fuel Oil #4, Fue! Oil #8, Solvents, and other
compatible products with known coefficients of expansion and densities.

The maximum tank capacity is 15,000 gallons.
The tank must be at least 50% full.

The minimum waiting period betwesn delivery and testing is 6 hours.
The minimum waiting period between dispensing and testing is 6 hours,
There must be no product delivery during the test waiting time.

The minimum data collection time must be 4 hours.

The test data must be acquired and recorded by a computer.

Leak rate is calculated from average of subsets of all data collacted.
There must be no dispensing or product delivery during the test.

Minimum of 5 Thermistors must be used to determine the average
temperature of the stored regulated substance.

A water sensor must be used to detect water incursion,
Minimum water leve! detectable in the tank is 0.49 inches.
Minimum detectable water level change is 0.0052 inches.

Tempaerature sensor and probe must be checked and calibrated in
accordance with manufacturer's instructions,

This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

Auto Stik Jr. is used with up to 4 magnetostrictive probes and can handle
up to 8 input sensors.

Auto Stik H is used with up to 16 magnetostrictive probes and can handle
up to 64 input sensors.

3 : Kon Wiicox A 1!

Date of Evafuation: 08-20-93
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EBW, Inc. Egemin Naamloze Vennootschap
EBW Auto-Stik If and Auto-Stik Jr. E’SPI It
'AUTOMATIC TANK GAUGING SYSTEM ’ T " AUTOMATIC TANK GAUGING SYSTEM
Certification: Leak rate of 0.1 gallon per hour with P,=98.3% & Pr,=1.7%. Cartification: Leak rate of 0.2 gallon per hour with P,=97.9% & Ppa=1.1%.
Leak Threshold: 0.05 gallon per hour (a leak is declared if the output of the measurement Leak Threshold: 0.075 gallon per hour {a leak is declared if the output of the measurement
system exceeds this thrashold). system exceeds this threshold).
Applicability: Gasoline, diesel, aviation fuel, fuel oil #4, fuel oil #6, soivents, and other Applicability: Gasoline, diesel, aviation fuel, and solvents.
compatible products with known coefficients of expansion and densities.
Capacity: The maximum tank capacity is 15,000 gallons.
Capacity: The maximum tank capacity is 15,000 gallons. The tank must be between 50 and 95% full.
The tank must be between 50 and 95% full. b
Waiting Time: Minimum waiting time between delivery to the tank and test data collaction
Waiting Time: Minimum waiting time between delivery to the tank and test data collection must be 7 hours.
must be 6 hours.
Test Period: Minimum data collection time must be 5.5 hours.
Test Period: The minimum data collection time must be 4 hours. The test data must be acquired and recorded by a computer.
The test data must be acquired and recorded by a computer. Leak rate is calculated from average of subsets of all collected data.
Leak rate is calculated from average of subsets of all data collected. There must be no dispensing or product delivery during the tost.
There must be no dispensing or product delivery during the test.
Temperature: A single moving quartz crystal temperature sensor must be used to
Temperature: Minimum of 5 thermistors must be used to determine the average determine the average temperature of the stored hazardous substance.

Water Sensor:

temperature of the stored product.

A water sensor must be used to detect water incursion.
Minimum water leve! detectable in the tank is 0.49 inches.
Minimum detectable water level change is 0.0052 inches.

Water Sensor:

A water sensor must be used to detect water incursion.
Minimum water level detectable in tha tank is 0.253 inches.
Minimum, change in water level that can be detected is 0.029 inches.

Calibration: Temperature sensor and probe must be checked and calibrated annually in
Calibration: Temperature sensor and probe must be checked and calibrated in accordance with manufacturer’'s instructions.
accordance with manufacturer’s instructions. ’
Comments: This equipment was not evaluated using manifolded tanks.
Comments: This equipment was not evaluated using manifolded tanks. This equipment only tests the portion of the tank that contains product.
This equipment only tests the portion of the tank that contains product. As the product level is lowared the leak rate in a leaking tank decreases
As the product level is lowered the leak rate in a leaking tank decreases (due to lower head pressure).
{due to lower head pressure).
Auto Stik Jr. is used with up to 4 magnetostrictive probes and can handle
up to 8 input sensors.
Auto Stik 1! is used with up to 16 magnetostrictive probes and can handle
up to 64 input sensors. -
Egemi loze V hap Evsiuator: Midwest Research Institute
EBW, INC. Evaluator: Kan Wilcox Associates Bradabsan 1201 - 2800

2814 McCraken Avenue
Muskegon, Ml 49443
Tel: (800) 475-5151

Schoten, Belgium
Tel: 011-32-3-03/845 27 90 Date of Evaluation: 12/21/30

Date of Evaluation: 08-20-93
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DRAFT

Egemin Naamloze Vennootschap
E'SPL IV

AUTOMATIC TANK GAUGING SYSTEM

Certification: Leak rate of 0.2 galion per hour with P,=97.2% & Ppa=0.3%.

Lesk Threshold: 0.1 galion par hour (a lesk is daclared if tha output of the measurement
system exceeds this threshold),

Applicabiity: Gasoline, diesel, aviation fus!, fue! oil, and solvents.

Capacity: The maximum tank capacity is 15,000 gallons.

The tank must be between 50 and 95% full,

Waiting Time: Minimum waiting time batwasn product delivery to the tank and test data
collaction must bs 6 hours.

Test Time: The minimum data collsction time must be 2 hours and 15 minutes.
Tast data must be acquired and recorded by a computer.
Leak rate is calculated from average of subsets of all collected data.
There must be no dispensing or product delivery during the test.

Temperature: " A minimum of 5 temperature sensors must be uged to determins the
average temperature of the stored hazardous substance.
Water Sensor: A water sensor must bo used to detect water incursion.
Minimum water lsvel detectable in the tank is 0.253 Inches.
Minimum changs in water level that can bs detected is 0.029 inches.
Calibration: Temperature sensor and probe must be checked and calibrated annually in
accordance with manufacturer's instructions.
Comments: This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

£ ) ) v, "

E, Med, " h Institute
Bredabaan 1201 - 2800

Schoten, Belgium

Tel: 011-32-3-03/845 2730 Date of Evaluation: 12/21/30
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DRAFT

Emco Wheaton, inc.

EECO System Serles
(0.1 gph Pracision Test)

AUTOMATIC TANK GAUGING SYSTEM
Cartification: Leak rato of 0.1 gallon per hour with P, = 99% & Py, = 1%,

Leak Threshold:  0.05 gallon per hour (a leak is declared if the output of the measuramant systam
exceads this threshold).

Applicability: Gasoline, diesel, aviation fual, fuel oil #4, solvents, waste oil, and other
substances dstermined to be compatible with probe.

Capacity: The maximum tank capacity is 15,000 gallons.
The certification tests were dons on a tank which was 50% & 95% full.

Waiting Time: Minimum waiting time batween delivery to the tank and test data collection
must be 8 hours.

Tost Period: Minimum data collection time must be 3.75 hours
The data is acquired and recorded by a microprocessor.
Microprocessor automatically determines test time based on tank size and
product level,
Leak rate is calculated from data determined to be valid by statistical analysis.
Thera must be no dispensing or product delivery during the test.

Temperature: A minimum of 5 Resistance Temperature Detactors must be used to determina
the averaos temonaratura of tha storad substancas,

Water Sensor: A water sansor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.66 inches.
Minimum detectable change in water level! is 0.039 inches.

Calibration: Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instructions.

Comments: This equipment was not evaluated using manifolded tanks.
This equipment tests that portion of the tank which contains product.
As the product level is lowered, the leak rate in a leaking tank decreases {due to
lower haad pressure).
A magnetostrictive probe is used to measure changes in product volume,

- Emco Wheaton, inc. Eval e a .
114 MacKenen Drive
Cary, NC 27611
Tel: {800) 342-6125 Date of Evaluation: 02-08-94
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DRAFT

Emco Wheaton, Inc.

EECO System Series
{0.1 gph Quick Test)

AUTOMATIC TANK GAUGING SYSTEM

Certification: Leak rate of 0.1 gallon per hour with P, = 96% & Py, = 4%.

Leak Thrashold: 0.05 gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Applicability: Gasoline, diesel, aviation fuel, fuel oil #4, solvents, waste oil, and other

substances determined to be compatible with probe.

Capacity: The maximum tank capacity is 15,000 gallons.
The certification tests were conducted on a tank which was 50% and 95% fuil.

Waiting Time: Minimum waiting time between delivery to the tank and test data collection
must be 6 hours.

Test Perlod: The minimum data collection time is 1.7 hours.
The data is acquired and recorded by a microprocessor.
Microprocessor automatically determines test time based on tank size and
product level.
Leak rate is calculated from data determined to be valid by statistical analysis.
There must be no dispensing or product delivery during the test.

Temperature: A minimum of 5 Resistance Temperature Detectors must be used to determine
the average temperature of the stored substance.

Water Sensor: A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.66 inches.
Minimum detectable change in water level is 0.039 inches.

Calibration: Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer’s instructions.

Comments: This equipment was not evaluated using manifolded tanks.
This equipment tests only that portion of the tank which contains product,
As the product level is lowered, the leak rate in a laaking tank decreases (due to
lower head pressurs).
A magnetostrictive probe is used to measure changes in product volume.

Emoco Wheaton, Inc. Eval Mid R, bl
114 MacKenan Drive
Cery, NC 27811

Tel: {800) 342-6125

Date of Evaluation: 02-15-94
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DRAFT

Emco Wheaton, Inc

EECO System Saries
(0.2 gph Precision Test)

AUTOMATIC TANK GAUGING SYSTEM™
Certification: Leak rate of 0.2 gallon per hour with P, = 99.1% & P,, = 0.9%.

Leak Thrashold: 0.10 gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Applicability: Gasoline, diesel, aviation fuel, fuel oil #4 & #6, solvents, waste oil, and other
substances determined to be compatible with probe.

Capacity: The maximum tank capacity is 15,000 gailons.
The tank must be at least 50% full.

Waiﬁ:tg Time: Minimum waiting time between delivery to the tank and test data collection must
be 6 hours.

Test Period: The minimum data collection time must be 1.90 hours.
Test data is acquired and recorded by the microprocessor.
Microprocessor automatically determines test time based on tank size and product
level,
Leak rate is calculated from data determined to be valid by statistical analysis.
There must be no dispensing or product delivery during the test.

Temperature: A minimum of 5 Resistance Temperature Detactors must be used to determine the
average temperature of the stored hazardous substance.

Water Sensor: A water sensor must be used to detect water incursion.
Minimum water leval detectable in the tank is 0.66 inches.
Minimum detectable change in water level is 0.039 inches.

Calibration: Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’'s instructions.

Comments: This equipment was not evaluated using manifolded tanks.
This equipment cnly tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases (due
to lower head pressure).
A magnetostrictive probe measures changes in product volume.

Emco Whaeaton, Inc
114 MacKenan Drive
Cary, NC 27511
{800) 342-8125 Date of Evaluation: 12-23-93

Evoluator: Ken Wilcox Associates
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Cortification;
Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Emco Wheaton, Inc
114 MacKenan Drive
Cary, NC 27511
{800) 342-8125

Emco Wheaton, inc DRAFT

EECO Systsm Series
{0.2 gph Gukck Test)

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with P, = 95,4% & P,, = 4,6%.

0.10 galion per hour (a lsak is declared if the output of the measurement system
exceeds this threshold).

Gasolins, disse!, aviation fual, fue! olf #4 & B, solvents, waste oil, and other
substances determined to ba compatibla with proba.

The maximum tank capacity is 15,000 gallons,
The tank must be at lesst 50% full.

Minimum waiting time between delivery to the tank and test data collection must
be at least 1 hour and can range up to 8 hours depending upon tank conditions.

Minimum data collection time must be at least 53 minutes.

Test data is acquired and recorded by a microprocessor.

Microprocessor automatically determines test time based on tank size and product
level.

Leak rate is calculated from data determined to be valid by statistical analysis.
There must be no dispensing or product delivery during the test.

A minimum of 5 Resistance Temperature Detectors must be used to determine the
average temperature of ths stored hazardous substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.66 inches.
Minimum detectable change in water level that can be detected is 0.039 inches.

Temperature sensors and probe must be annually checked and calibrated in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.

As the product level is lowered the leak rate in a leaking tank decreases (dus to
lower head pressure). ‘

A magnetostrictive probe measures changes in product volume.

Eval : Ken Wilcox A

Date of Evaluation: 12-23-93
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Certification:
Leak Threshold:

Applicabllity:

Capacity:

Waiting Time:

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Emco Wheaton, Inc.
114 MacKenan Drive
Cary, NC 27511
Tel: (800) 342-6125

e Ynason, e DRAFT

EECO Systam TLM Monthiy Test

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with P, = 99.1% & P, = 0.9%.

0.10 galion par hour (a leak Is declared if the output of the measurement system
exceeds this thrashold).

Gasolins, diesel, aviation fue!, fuel oll #4, soivents and waste oil. Contact
manufacturer for other applications.

The maximum tank capacity is 15,000 galions.
The certification tests were conducted on a tank which was 50% and 95% full,

Minimum waiting time batween delivery to ths tank and test data collection must
be 6 hours.

The minimum data collection time is 1,9 hours.

The data is acquired and recorded by a microprocessor.

Microprocessor automatically determines test time based on tank size and product
level,

Leak rate is calculated from data determined to be valid by statistical analysis.
There must be no dispensing or product delivery during the test.

A minimum of 5 Resistance Temperature Detectors must be used to determine the
average temperature of the stored substance,

A water sensor must be used to detect water incursion.
Minimum water leve! detectable in the tank is 0.66 inches.
Minimum detectable changs in water level is 0.039 inches.

Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment tests only that portion of the tank which contains product.

As the product level is lowered, the leak rate in a leaking tank decreases (due to
lower head pressure).

Evaluator: Ken Wilcox Associates

Dato of Evaluation: 12-23-93
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Certification:

Applicability:

Capacity:

Test Period:

Tamperature:

Water Sensor:

Calibration:

Comments:

Cary, NC 27511

Leak Threshold:

Waiting Time:

Emco Wheaton, Inc,
114 MacKenan Drive

Tel: (800) 342-86125

DRAFT

Emco Wheaton, Inc.

EECO System TLM Monthly Quick Test

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 galion per hour with P, = 95.4% & P, = 4.6%.

0.10 gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4, solvents and waste oil. Contact
manufacturer for other applications.

The maximum tank capacity is 15,000 gallons.
The certification tests were conductad on a tank which was 50% and 95% full.

Minimum waiting time between delivery to the tank and test data collection is
variable and ranges batween 1 and 6 hours. - : )

The minimum data collection time is 53 minutes.

The data is acquired and recorded by a microprocessor.

Microprocessor automatically determines test time based on tank size and product
level.

Leak rate is calculated from data determined to be valid by statistical analysis.
There must be no dispensing or praduct delivery during the test.

A minimum of 5 Resistance Temperature Detectors must be used to determine the
average temperature of the stored substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.66 inches.
Minimum detectable change in water level is 0.039 inches.

Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment tests only that portion of the tank which contains product.

As the product level is lowered, the leak rate in a leaking tank decreases (due to
lower head pressure).

Evslustor: Ken Wilcox Associstes

Date of Evelustion: 12-23-83
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Certification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Tost Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Emco Wheston, Inc.
114 MacKenan Drive
Cary, NC 278511
Tel: (800) 342-8125

DRAFT

Emco Wheaton, Inc.

EECO System TLM Quick Precision

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.1 gallon per hour with P, = 96% & Pp, = 1%.

0.05 gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4, solvents and waste oil. Contact
manufacturer for other applications.

The maximum tank capacity is 15,000 gallons,
The certification tests were conducted on a tank which was $0% and 95% full.

Minimum waiting time between delivery to the tank and test data collection must
e O fhiours. : S - T -

The minimum data collection time is 3.75 hours.

The data is acquired and recorded by a microprocessor.

Microprocessor automatically determines test time based on tank size and product
level.

Leak rate is calculated from data determined to be valid by statistical analysis.
There must be no dispensing or product delivery during the test.

A minimum of 5 Resistance Temperature Detectors must be used to determine the
average temperature of the stored substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.66 inches.
Minimum detectable change in water level is 0.039 inches.

Temparature sensors and probes must be checked and calibrated annually in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks. .

This equipment tests only that portion of the tank which contains product.

As the product level is lowered, the leak rate in a leaking tank decreases (due to
lower head pressure).

Date of Evaluation: 02-08-94

38




- Certification:

Leak Threshold:
Applicability:
Capaclty:
Wlitiﬁn Time:

Test Period:

Temperature:

Water Sensor:

Calibration:

Coemments:

Emco Wheston, Inc,
114 MacKenan Drive
Cary, NC 27511
Tel: {800) 342-6128

Emco Wheaton, Inc
EECO System TLM Quick Test

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.1 gallon per hour with P, = 96% & P, = 4%.

0.05 gallon per hour (a feak is declared if the output of the measurement system
exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4, solvents, waste oil. Contact
manufacturer for other applications.

The maximum tank capacity is 15,000 galions.
The tests were conducted at on a tank which was 50% and 95% full.

Minimum waiting time between delivery to the tank and test data collection must
be 6 hours.

The minimum data collection time is 1.7 hours.

The data is acquired and recorded by a microprocessor.

Microprocessor automatically determines test time based on tank size and product
level,

Leak rate is calculated from data determined to be valid by statistical analysis.
There must be no dispensing or product delivery during the test.

A minimum of 5 Resistance Temperature Detectors must be used to determine the
average temperature of the stored substance.

A water sensor must be used to detect water incursion.
Minimum water lave! detectable in the tank is 0.68 inches.

win datsctable changs in water lavel is 0.039 inches.

Temperature sensors and probas must be checked and calibrated annually in
accordance with manufacturer’s instructions.

This equipment was not svaluated using manifoldsd tanks.

This equipment tests only that portion of the tank which contains product.

As the product level is lowered, the leak rate in a leaking tank decreases {due to
lower head pressure).

Eval Mid R h Institute

Date of Evaluation: 02-15-94
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Certification:

Leak Threshold:

Applicabiity:

Specification:

Test Period:

System Features:

Calibration:

Emco Whaston, Ine
114 MacKenan Drive
Cary, NC 27511
{800) 342-6125

Emco Wheaton, inc

EECO System LLD - Hourly Monitoring Test

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 3.0 gallon per hour with Py = 100% & P, = 0%.

2.0 gallon per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diess!, avistion fuel, and fuael oil #2, Contact manufacturer for other
applications. )

System is instalied on pressurized fiberglass and stee! piping.
The piping system volume must not exceed 67.4 gallons.
Tests are conducted at 10 psi pressure.

System may be installed on flexible pipeline systems.
The Flex lina system volums must not exceed 49.6 galions.
Tests are conducted at an average pressure of 10 psi.

Data collsction time for the test is at least 2 hours.
Test data acquired and recorded by microprocessor.
Calculations are automatically done with the microprocessor.

This syatem is permanently instalied on the piping and automatically tests the
fine.

It uses a preset threshold and a single test to determine whether the piping is
leaking.

If a leak is declared the system shuts down the dispensing system, displays
and prints a message, and triggers an alarm.

Equipment must be checked and calibrated annually in accordance with
manufacturer's instructions.

Evaluator: Ken Wilcox Associates

Date of Evelustion: 7/18/94
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. Certification:
Leak Threshold:

Applicabiiity:

* Specification:

Test Period:

System Features:

Calibration:

Emco Wheston, Inc
114 MacKenan Drive
© Cary, NC 27611
(800) 342-6125

DRAFT

Emco Whaaton, Inc

EECO System LLD - Monthly Monitoring Test

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR

Leak rate of 0.2 gallon per hour with Py = 100% & Py, = 0%.

0.1293 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold). ) .

Gasoline, diese!, aviation fuel, and fuel oil #4. Contact manufacturer for other
applications.

System is installed on pressurized fiberglass and stee! piping.
The piping system volume must not exceed 67.4 gallons.
Tests are conducted at 10 psi pressure.

System sy be instailed on Tiexibie pipeiine systems. The rex line system

volume must not exceed 49.6 gallons, Tests are conducted at an average
pressure of 10 psi. .

Data collection time for the test is at least 9 minutes.
Test data acquired and recorded by microprocessor.
Calculations are automatically dona with the microprocessor.

This system is permanently installed on the piping and automatically tests the
line.

It uses a preset threshold and a single test to determine whether the piping is
fsaking.

If a leak is declared the system shuts down the dispensing system, displays _

and prints a message, and triggers an alarm.

Equipment must be checked and calibrated annually in accordance with

- manufacturer's instructions.

Evalustor: Ken Wilcox Associstes, inc.

Date-of Evalustion: 7/18/94
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Certification:
Leak Threshold:

Applicability:

Specification:

Tést Period:

System Features:

Calibration:

Emco Wheaton, Inc
114 MacKenan Drive
Cary, NC 27511
(800) 342-8125

DRAFT

Emco Wheaton. Inc

EECO System LLD - Line Tightness Test

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 0.1 gallon per hour with P = 100% & P, = 0%

0.0793 galion per hour (a leak is declared if the output of the measurement
system exceeds this threshold). : .

Gasoline, diesel, aviation fue!, and fus! oil- #4. Contact manufacturer for other
applications.

System is instalied-on pressurized fiberglass and stee! piping.
The piping system volume must not exceed.87.4 galions.
Tests are conducted at 10 psi pregsure. k

Systems may be instaliod on flexible pipeline systems. The #ex line system
volume must not exceed 49.6 gallons. Tests are conducted at an average
pressure of 10 psi. ;

Data collection time for the test is at least 31 minutes.
Test data ecquired and recorded by microprocessor.
Calculations are automatically done with the microprocessor.

;_rhis system is permanently installed on the piping and-automatically tests the
ine.

It uses a preset threshold and a single test to determine whether tho piping is
leaking.

If a leak is declared the system shuts down the digpensing system, displays

and prints 2 messaga, and triggers an alarm,

Equipment must be checked and: calibrated annually in accordance with
manufacturer’s instructions. :

Evaluator: Ken Wilcox Associstes

Date of Evaluation: 7/18/94
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Enginesred Systems, inc.

Image il

AUTOMATIC TANK GAUGING SYSTEM

il AT
o LJRATI
Entrony Limited
Precision Tank Inventory Control System, Version SO
{qualitativs)

. STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Certification: Leak rate of 0.2 gallon per hour with P, = 96.6% & P, = 3.4%. Certification: Method is .certified to detect a 0.10 gph leak rate with a P,=97.9% and
Pea=0%.
Leak Threshold: 0.1 gallon per hour (a leak is declared it the output of the measurement
system exceeds this threshold). Leak Threshold: A leak is declared when leak rate exceeds 0.04 gallons per hour.
Applicability: Gasoline, disssl, aviation fuel, and solvents. Applicability: Gasoline, disssl, aviation fuel, fuel oil #4.
Capacity: The maximum tank capacity is 15,000 gallons. Tank Capaciiy: Maximum tank czpacity may not exceed 30,000 gallons.
The tank must be at teast 30% full.
) : Data Requiremaent: Minimum 64 days of product leve! and flowthrough data.
Waiting Time: Minimum waiting time between product delivery to the tank and test data .
. collection must be 8 hours. Comments: Of 120 data sets submitted for analysis, 13 were not evaluated and 16 were
inconclusive.
Tost Period: The minimum data collection time must be 6 hours.
Test data must be acquired and recorded by a computer. The median throughput for tanks used in this evaluation was 42,835 gallons
Leak rate is calculated from average of subscts of all collected data. per month.
There must be no dispensing or product delivery during the test.
This evaluation did not include data from manifolded tanks.
Tempaerature: Minimum of 5 Resistance Temperature Detectors must be used to determine
the average temperatura of the stored hazardous product. Data sets used in this evaluation were supplied by the evaluator.
Water Sensor: A water sensor must be used to monitor changes in water level in tank during
test.
Minimum water level detectable in the tank is 0.83 inches.
Minimum detectable water level change is 0.0118 inches.
Caivration: Temperature sensore and probe must be checked and calibrated annually in
accordance with manufacturer’'s instructions.
Comments: This equipment was not evaluated using manifolded tanks.
This equipment only tests the portion of the tank that contains product.
As the product leve! is lowered the leak rate in a leaking tank decreases (due
to lower head pressure).
This system is identical to Universal Sensor’s TICS-1000 ATGS.
Entropy Limited E Mid R h Insti
South Great Rd.

Lincoln, MA 01773

Tel: (617) 256-8801 Date of Evaluation: 04/02/91

Enginoered Systems Inc.
2001 West Campus Drive
Tompe, AZ 85282

Tel: (802) 438-1362

Evalustor; Ken Wilcox Associstes, Inc.

Date of Evaluation: 08-20-93




Certification:

Leak Threshold:
Applicability:

Tank Capacity:

Data Requirement:

Comments:

Entropy Limited
South Great Rd.
Lincoln, MA 01773
Tet: (817) 266-8901

h ¥

DRAFT

Entropy Limited

Precision Tank Inventory Control System Rev. 90
{quantitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Method is certified to detect a 0.1 gph leak rate with P,=99.5% and
Ppa = <0.5%.

A leak ig declared when leak rate excesds 0.05 gallon per hour.

Gasoline, diesel, aviation fuel, fue! oil #4.

Maximum single tank capacity shall not exceed 21,000 gallons. Maximum
total capacity for tanks in a manifolded system shall- not exceed 60,000

galions.

Minimum of 30 days of product leve! and flow through data..

" 32% of the data sets used in this evaluation were from manifolded tanks.

89% of the manifolded tanks had manually stuck data.

A maiimum of three tanks were included in the manifolded systems used in
this evaluation. The largest single tank capacity was 20,000 gallons. -

Of the 56 data sets presented for evaluation, 6 were not analyzed due to
unusable data. There were no inconclusives.

The median monthly throughput of tanks used in this evaluation was 52,207
gallons.

Leak rates ranging from 0.0497 to 0.2003 were used in the evaluation.

Data sets used in this evaluation were supplied by the evaluator.

Evaluator: Simpson, Gumpertz & Heger, inc.

Date of Evaluation: 11/30/93
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Certification:

Leak Threshold:

ApplicabRity:

Capacity:

Waiting Time:

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Environment and Safety, Inc.

2075 O'Toole Avenue
San Jose, CA 85131
Tel: (408) 954-9081

¥ o

DRAFT

Environment and Safety

EASI Lovel-Tru

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with P,=95.4% & PFA=4.6%.

0.1 gallon per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fue! oil #4, antifresze, brake fluid, transmission
fiuid, and solvents.

The maximum tank capacity is 15,000 gallons.
The tank must be at least 50% full.

Minimum waiting time between product dellvary to the tank and test data
collection must be 4.1 hours. - B - N

The minimum data collection time must be 3.6 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from data collected over the entire range of the test
period.

There must be no dispensing or product delivery during the test.

A minimum of 5 resistance tempaerature detectors must be used to determine
the average temperature of the stored substance.

A water sensor must be used to detect water incursion.
Minimum water laval detactable in the tank is 0.896 inches.
Minimum detectable change in water level is 0.023 inches. -

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.

As the product level is lowered the leak rate in a leaking tank decreases (due
to lower head pressure).

System is currently undergoing 3rd party certification for 0.1 gph leak rate.

h Institute

Date of Evaluation: 04-11-91
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TAED A LT
WNAMAN|
Environments! Fuel Systame, Inc,
Fuel Finder
Version IV
VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR
Detector:
Output type: quantitative
Sampling frequency: intermittent
Operating principle: adsorption sampling
Test Results:
. . Benzene -Meth !
Accuracy {%) [Avg. Readingl: 106.8 {1647 ppm] 122.7 (1380 ppm]
Bias (%) 64.5 38.2
Pracision {%) 223 53.2
Detection Time {min:sec): Not App. Not App.
Fall Time (min:sec): Not App. Not App.
Lower Detection Limit {ppm): 77 116
Spacificity Resuits:
%_
Banzene 147.7
n-Butane 90.7
n-Hexans 55.7
Isobutane . 511
2-Methylpentane 143.7
Toluene 66.5
Manufacturer's Specifications:
Commaents:
Envi | Fusi Sy Inc, Eval Camagie Melton Resesrch Institute
P.O. Box 1808
Banders, TX 78003
Tel: (800) 375-7747 Date of Evaluation: 04-20-93
47
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D AET
LRNATI
Envirenmantal Mansgemsent Technologies

SIRTECH (quantitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Certification: Maethod is certified to datect a 0.1 gph leak rate with a P,=99% and
Pra=19%.

Leak Threshold: A leak is declared when leak rate exceeds 0.05 gph.

Applicability: Gasoline, diesel, aviation fusl, and fus! oil #4.

Tank Capacity: Maximum tank capacity shall not exceed 18,000 galions.

Data Requirement: Minimum 30 days of usable product level and flow through data are
required. :

Commaents: Of the 41 data sots presented for evaluation, 5 ware inconclusive.

The medizn monthly throughput for tanks used in this evaluation was
14,600 gallons.

Leak rates of 0.05, 0.1, and 0.2 gph were used in this evaluation.
Data Sets used in this evaluation were supplied by the vendor.

This evaluation did not include data from manifolded tanks.

Envi i M Technologi Evalustor: Nathan Adsms, Middie TN State Univ.
20001 Glen Echo Rd.

Nashville, TN 37215

{615) 385-5503 - Date of Evaluation: 11-05-92
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Certification:

Leak Threshold:
Applicability:
Tank Capacity:

Data Raquirement:

Comments:

b} »

EnviroQuest Technologies Limited

Enviro Tite SIR (also known as SIRAS 99.6) (quantitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Method is certified to detect a 0.1 gph leak rate with a P,=99.6% and
Pea=0.4%.

A leak is declared when leak rate exceeds 0.05 gph.

Gasoline, diesel, aviation fuel, and fuel oil #4.

Maximum UST capacity shall not exceed 18,000 gallons.

Minimum of 31 days to make an SIR evaluation with at least 95% confidence

at the rate of 0.1 gph, and vendor recommends 45 to 60 days for greater
confidence.

Of the 41 data sets presented for evaluation, 5 were not analyzed due to

unusable data.

The median monthly throughput for tanks used in this evaluation was 16,700
galions. ,

Leak rates ranging from 0.0500 to 0.2043 were used in the evaluation.
Data Sets used in this evaluation were supplied by the evaluator.

This evaluation did not include data from manifolded tanks.

EnviroQuest Technologies Limited " Eval Midwest R h institute

4501 Madison

Kanses City, MO 84111

Tel: (800) 758-0774

Date of Evaluation: 04-03-92
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DRAFT

Certification:
Leak Threshold:

Applicabiity:

Tank Capacity:

.
Data Requirement:

Commontu:

» #

DRAFT

EnviroQuest Technologies Limited

SIRAS Software System, Version 2.0 {(quantitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Version 2.0 is designed to meet annual tests requirements. Method certified
to detect a 0.1 gph leak rate with a P, = 99.3% and P, = 0.7%

A leak is declared when the calculated leak rate exceed the threshold of 0.05
gph.

Gasoline, diesel, aviation fuel, and fuel oil #4.

Maximum single tank capacity shall not 30,000 gallons. Maximum total
capacity for tanks in a manifolded system shall not exceed 60,000 galions.

Minimum 30 days of usable product level and flowthrough data are required.
27% of the data sets usedrin ihis Qvaluation were from manifolded tanks.

A maximum of 4 tanks were included in the manifolded systems used in the
evaluation. The largest individual tank in this evaluation was 30,000 gallons.
Of the 56 data sets presented for evaluation 6 were not analyzed due to
unugable data.

The median monthly throughput for tanks used in this evaluation was 73,518
gallons.

Leak rates ranging from 0,0458 to 0.2500 gph were used in the avaluation.
Data sets used in this evaluation were supplicd by the evaluator.

Over 50% of the data from large manifolded tanks was collected by automatic
tank gauges.

EnviroQuest Technologies Limited ’ Eval Midwost Research |

4501 Madison
Kansas City, MO 64111
Tel: (818) 756-0774

* Date of Evaiuation: 08-23-93
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EnviroQusst Tachnaloaias Limitad -

SIRAS Software System, Version 2.8.3 {quantitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Cartification: Version 2.8.3 is designed to mest monthly monitoring requirements.
Method certified to detect a 0.2 gph leak rate with a P, = 99.999% and
Pea = 0.01%.

Leak Threshold: A leak is declared when the calculated leak rate exceeds the threshold of
0.10 gph.

Applicability: Gasoling, disssl, aviation fusl, and fue! cil #4.

Tank Capacity: Maximum single tank capacity shall not exceed 30,000 gallons. Maximum
total capacity for tanks in a manifolded system shall not exceed 60,000
gallons.

Data Requirement: Minimum 30 days of usable product leve! and flowthrough data are
required.

Comments: 27% of the data sets used in this evaluation were from manifolded tanks.

A maximum of 4 tanks were inciuded in the manifolded systems used in the
evaluation. The largest individual tank in this evaluation was 30,000
gallons.

Of the 58 data sets presented for evaluation 6 were not analyzed due to
unusable data.

The median monthly throughput for tanks used in this evaluation was
73,518 gallons.

Leak rates ranging from 0.0458 to 0.2500 gph were used in the evaluation. .
Data sets used in this evaluation were supplied by the evaluator.

Over 50% of the data from large manifolded tanks was collected by
automatic tank gauges.

EnviroQuest Technologies Limited Eval : Midwest R hl
4501 Madison
Kensas City, MO 84311
Tol: (818) 756-0774 Dats of Eveluation: 08-23-93
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FC! Envirenmants!, Ing.

Anslog Hydrocarbon Probe AHP-100

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Outpu.t type: qualitative
Sampling frequency: continuous
Operating principle: fiber optic chemical sensor

Test Resuits:

Commercial Synthetic
Accuracy(%) 100 100
Detection time (min) <8 <8
Fall Time (min) <5 <5
Lower detection limit {cm) <0.01 <0.01

Spacificity Results:

Activated: commercial gasoline, n-Hexane, diesel fuel, Jet-A fuel, toluene, synthetic
gasoline, xylene(s).

Manufacturer’s Specifications:

Comments:

EPA and many states require detection of 1/8 inch of product, which is 0.32 em. The
detactor is reusable.

FCi Environmental, Inc.
1181 Grier Drive, Bidg. B
Les Vegas, NV 89119
Tel: (800} 510-3827

Evaluator: Ken Wilcox Associates

Dats of Evaluation: 01-15-94
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DRAFT

FCI Environmental, Inc.

Digitali Hydrocarbon Probe DHP-100

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: fiber optic chemical sensor -
Tost Resuits:
Commercial Synthetic
Gasoline j
Accuracy(%) 100 100
Detection time {min) <8 _. <8 L o
Fall Time (min) <5 <5
Lower detection limit (cm) <0.01 <0.01

Specificity Results:

Activated: commercial gasoline, n-Hexane, diesel fuel, Jet-A fuel, toluens, synthetic
gasoline, xylene(s).

Manufacturer’s Specifications:

Comments:

EPA and many states require detection of 1/8 inch of preduct, which is 0.32 cm. The
detector is reusable.

FCI Environmental, Inc. Evalustor: Ken Wilcox Assaciates
1181 Grier Drive, Bidg. B

Las Vegas, NV 89119 .

Tel: (800) 510-3827 Date of Evalustion: 01-15-94
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DRAFT

FCi Environmental, Inc.

Anaslog Hydrocarbon Probe AHP-100

VAPOR PHASE QUT-OF-TANK PRODUCT DETECTOR

Detector:

Output type: quantitative
Sampling frequency: continuous
Operating principle: fiber optic

Test Results: —EPA March 1990 protocol i 1
Xylene Benzong 2-Methylbutane  WUnl. Gasoling Synth,

li
Relative Accuracy” (%): 2 35 NR** 12 122
Bias (%): 1 -23 NR -7 -2
Precision_{%): B | 1. _ _ NR_ . __-4 ___ 18
Detection Time (min): <1 <1 NR <1 <1
Fall Time (min): <1 <1 NR <1 <1
Lower Detect. Limit (ppm): 84 519 NR 137 220
* Relative yis af ion of sy ic error, or bias, and dom error, or precisi Smallor values indi bettar

accuracy,
** No Response

Specificity Results (%) {corrected for sensitivity differences):

EPA March 1990 protocol Radian June 1990 protoco!
Benzene 76 Unleadad Gasoline 93
Toluene 96 Synthetic Gasoline 98
p-Xylens 101 JP-4 Jet Fuel 105
Synthetic Gasoline 100 n-Hexane NR
Trimethylbenzene 107 Xylene 103
Methane NR
Butane NR
2-Methylbutane NR
Pentane NR

Manufacturer’s Spacifications:

Comments:

The test procedures used were taken from EPA’s "Standard Test Procedures for Evaluation Leak
Detection Methods: Vapor-Phase Out-of-Tank Product Detectors,” March 1990, and Radian
Corporation’s draft report "Davelopment of Procedures to Assess the Performance of External Leak
Detection Devices: Vapor-Phase ASTM-Formatted Methods,” June 6, 1990.

FCI Environmental, inc. Evaluator: Ken Wilcox Associates
1181 Grier Drive, Bidg. B

Las Vegas, NV 89119
Tel: (800) 510-3627 Date of Eveluation: 03-07-94
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Digital Hydrocarbon Probe DHP-100

VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR

Detsctor:

Output type: quantitative

Sampling frequency:  continuous

QOperating principle: fiber optic

Test Remusdis: ___EPA March 1990 orotocol Radian June 1990 grotocol
Gagoline

Relative Accuracy” {%): 0 17 NR** 18 29

Bias (%): (4] -9 NR 1 -12
Pracision (%): V] 11 NR 9 10
Detection Time {min): <1 <1 NR <1 <1

Fall Time (min): <1 <1 NR <1 <1
Lower Detect. Limit (ppm): 45 280 NR 73 118

* Relati y is @ tunction of sy tic error, or bise, and random srror, or preci } Smatl v_aluu' di hatter

SCCUTAOY.
** No Response

Specificity Results (%) (corrected for sensitivity differences):

P, rch 1 Radian June 1990 protocol
Benzene 89 Unleaded Gasoline 10
Toluene 97 Synthetic Gasoline 88
p-Xylene 100 JP-4 Jet Fuel 109
Synthetic Gasoline 92 n-Hexane 108
Trimethylbenzene 104 Xylene NR
Mathane NR
Butane NR
2-Methyibutane NR
Pentane NR

Manufecturer's Specifications:
Comments:

The test procedures used were taken from EPA’s "Standard Test Procedures for Evaluation Leak
Detaction Methods: Vapor-Phase Out-of-Tank Product Detectors,” March 1990, and Radian
Corporation’s draft report "Development of Procedures to Assess the Performance of External Leak
Dstection Devices: Vapor-Phase ASTM-Formatted Methods,” June 6, 1990.

FC1 Environmental, Ina,
1181 Grier Drive, Bidg. B
Las Vegas, NV 39119
Tel: (800} 510-3627

Evaluator: Ken Wiloox Associstes

Dats of Evaluation: 03-07-94
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Certification:

Leak Threshold:

7 Applicability:

Specification:

Wesiting Tima:

Test Period:

System Features:

Calibration:

FE Petro, inc.

P.0, Box 139
McFarland, Wi 53558
Tel: (608) 838-8786

FE Patrp, Inc.

. STP-MLD Pipeline Leak Dotector

MECHANICAL LINE LEAK DETECTOR
Leak rate of 3.0 gallons per hour with P, = 100% & P, = 0%;

2.0 gallons par hour (a leak is declared if the output of the measurement system
exceeds this threghold).

Gasoline, diesel, aviation fuel, fuel oil #4, and solvents.

System can test fiberglass and steel pipelines.
The piping system volume must not exceed 129.14 gallons.
Tests are conducted at the line operating pressure.

No waiting time between last delivery of the product to the tank and the start of
data coltection.

No waiting time batween last dispensing of product through the pipeline and the
start of data collection for the test.

Data collection time for the test is less than 30 seconds.

This system is permanently installed on the piping and automatically tests the

line.

It uses a preset thrashold and a single test to determine whether the piping is
leaking.

If a leak is detected, this system restricts fuel flow to dispenser.

Equipment must be checked annually in accordance with manufacturer’s
instructions.

Evaluator: Ken Wilcox Associate

Date of Evaluation: 07-01-92
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Certification:

Leak Threshold:

Applicability:
Specitication:

Waiting Time:

Test Period:

System Festures:

Calibration:

FE Petro, Inc.
P.0. Box 139

McFardand, W1 63558

Tel: (608) 838-878¢

DRAFT

FE Petro, Inc.

STP-MLD-D Pipsline Leak Datector

MECHANICAL LINE LEAK DETECTOR
Leak rate of 3.0 gallons per hour with P, = 100% & P, = 0%;

2.0 gallons per hour (a leak is declared if the output of the measurement system
excends this threshold).

Diesel.

System is installed on steel and fiberglass (rigid} lines.
The piping system (rigid) volume must not exceed 341 gallons.
Tests are conducted at the line operating pressure.

No waiting time between last delivery of tho product to the tank and the start of

dman —ailo

oo WIIW“U"

No waiting time between last dispensing of product through the pipeline and the
start of data collection for the test.

Average data collection time is 1 minute.

This system is permanently installed on the piping and automatically tests the
line.

it uses a preset threshold and a single test to determine whether the piping is
leaking.

if a leak is detected, this system restricts fuel flow to dispenser.

Equipment must be checked annually for capability of detecting a leak of 3.0
galions per hour.

Evaluator: Ken Wilcox Associste

Date of Evalustion: 04-30-84
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Certification:

Leak Threshold:

Applicability:

Specitication:

Waiting T‘"?"i ]

Tast Period:

Systom Features:

Calibration:

Comments:

FE Petro, Inc.
P.0. Box 139

McFarland, Wi 53558

Tol: (608) 838-8786

DRAFT

FE Petro, Inc.

STP-MLD-E Line (Flexline) Leak Datector

MECHANICAL LINE LEAK DETECTOR
Leak rate of 3.0 gallons per hour with P, = 100% & P,, = 0%;

2.0 gallons per hour (a leak is declared if the output of the measurement system
exceeds this threshold),

Gasoline, diesel, aviation fuel, and soms solvents.

System is installed on fiexible line.
The piping system volume must not exceed 49.6 galions.
Tests are conducted at the line operating pressure.

No waiting time between last delivery of the product to the tank and the start of _
data collection.

No waiting time betwean last dispensing of product through the pipeline and the
start of data collection for the test.

Average data collection time is 3 minutes.

This system is permanently installed on the piping and automatically tests the
line.

It uses a preset threshold and a single test to determine whether the piping is
leaking.

If a leak is detected, this system restricts fuel flow to dispenser.

. Equipment must be checked annually for capability of detecting a leak of 3.0

gallons per hour.

Enviroflex hno with 2 bulk modulus of 1,280 was used during the third-party
evaluation.

Evaluator: Ken Wilcox Anocinto

Date of Evaluation: 03-24-84
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Caertification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Gasboy International

P.O. Box 309

Lansdele, PA 194468
Tol: (215) 855-4831

Gasboy TMS 500

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with Py = 99.91% & P, = 0.09%.

0.1 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, and solvents.

The maximum tank capacity is 15,000 gallons.
The tank must be between 50 and 95% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 6 hours.

The minimum data collection time must be 3 hours.
Test data must be acquired and recorded by a computer.
There must be no dispensing or product delivery during the test.

A minimum of five temperature sensors must be used to determine the
average temperature of the stored substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 1.04 inches.
Minimum change in water leve! that can be detected is 0.011 inches.

Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer’s instructions.

This squipment was not evaluated using manifolded tanks,

This equipment only tests that portion of the tank which contains product.
As the product level is lowered, the leak rate in a leaking tank decreases
{due to lower head pressure).

This system is no longer being manufactured although product support is
still aveilable.

Gasboy International was formerly called William M. Wilson’s Sons.

Evaluator: Ken Wilcox Associates

Date of Evaluation: 05-10-91
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Gilbarco Environmental Products

EMC Environmaental Managemant Console, EMC Basic Monitoring System
Tank Monitor 2, 3, 2.1, and 3.1, PAO238000XXXX Capacitance Probs

AUTOMATIC TANK GAUGING SYSTEM
Certification: - Leak rate of 0.2 gallon per hour with P,=99% & P, =1%.

Leak Threshold: 0.1 gatlon per hour {a leak is declared if the output of the measurement
system excesds this threshold).

Applicability: Gasoline, disse!, aviation fuel, and solvents.

Capacity: The maximum tank capacity is 15,000 gallons.
The tank must be betwsen 50 and 95% full.

Waiting Time: Minimum waiting time between delivery to the tank and test data collection
must be 8.3 hours.

Test Period: The minimum data collection time must be 5 hours.
Test data must be acquired and recorded by a microprocessor within the
monitoring console.
Leak rate is calculated from converting the level signals from the probs
during the test period to temperature-compensated volume change.
There must be no dispensing or product delivery during the test.

Temperature: A temperature averaging probe (thermistor} must be used to determme the
average temperature of the stored hazardous substance.

Water Sensor: A water gensor must be used to detect water incursion.
Minimum water level detectable in the tank is 1.40 inches.
Minimum detectable water level change is 0.040 inches.

Calibration: The in-tank probe with temperature and water sensor is self-calibrating but
occasional system checks may be required in accordance with
manufacturer’s instructions.

Commants: This equipment was not evaluated using manifolded tanks.
This equipment only tests the portion of the tank that contains product. .
As the product level is lowared the leak rate in a leaking tank decreases
{due to lower head pressure).

Gilbarco Environmental Products Evel Mid R h Institute
7300 W. Friendly Avenus
Greansboro, NC 27420
Tel: (910) 547-5000 Date of Evaluation: 05-14-93
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DRAFT

EMC Environmental Management Consols, EMC Basic Monitoring System
Tank Monitor 2.1, 3.1, PAO264XXX0000 Capacitance Probe

Gilbarco Environmental Products

AUTOMATIC TANK GAUGING SYSTEM

Certification: Leak rate of 0.2 gallon per hour with P,=99% & P,, =0.2%.

Leak Threshold: 0.126 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Applicability: Gasoline, diesel, aviation fuel, and solvents.

Capacity: The maximum tank capacity is 15,000 gallons.

The tank must be between 50 and 95% full.

Waiting Time: Minimum waiting time between delivery to the tank and test data collection
el .- ... must be 8.3 hours, L . B [

Test Period: The minimum data collection time must be 2 hours.
Test data must be acquired and recorded by a micraprocessor within the
monitoring console.
Leak rate is calculated from converting the level signals from the probe
during the test period to temperature-compensated volume change. ’
There must be no dispensing or product delivery during the test.

Temperature: “A minimum of 5 thermistors must be used to determine the average
temperature of the stored hazardous substance.

Water Sengor: A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 1.52 inches.
Minimum change in water level that can be detected is 0.027 inchaes.

Calibration: The in-tank probe with temperature and water sensors is self-calibrating but
occasional checks may be required in accordance with manufacturer’s
instructions. '

Comments: This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreasas
(due to lower head pressure).

Gilbarco Environmentsl Products
7300 W. Friendly Avenus

Gresnshoro, NC 27420 -
Tel: {(910) 547-5000 Date of Evsluation: 05-14-93
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- DRAFT

Gilbarco Environmental Products

EMC Environmental Management Console, EMC Basic Monitoring System
Tank Monitor 2.1, 3.1, PAO264XXX0000 Capacitance Probe

AUTOMATIC TANK GAUGING SYSTEM

i

Certification: Leak rate of 0.1 gallon per hour with P,=99% & P.,=0.1%.

Leak Threshold: 0.071 gallon per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Applicability: Gasaoline, diegel, aviation fuel, and solvents,

Capacity: The maximum tank capacity is 15,000 gallons.

The tank must be at least 95% full.

Waiting Time: . Minimum waiting time between delivery to the tank and test data collection

must be 8.25 hours.

Test Period: “The minimum data collection time must be 3 hours.
Test data must be acquired and recorded by a microprocessor within the
monitoring console,
Leak rate is calculated from converting the level signals from the probe
during the test period to temperature-compensated volume change.
There must be no dispensing or product delivery during the test.

Temperature: A minimum of 5 thermistors must be used to determine the average
temperature of the stored substance.

Water Sensor: A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 1.52 inches.
Minimum detectable water level change is 0.027 inches.

Calibration: The in-tank probe with temperature and water sensor is self-calibrating but
occasional checks may be required in accordance with manufacturer’s
instructions.

Commants: This eguipment was not evaluated using manifolded tanks.

This equipmant only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

Gilbarco Environmental Products Eval : Mid R h Institute
7300 W. Friendly Avenue

Greensbhoro, NC 27420

Tel: {810) 547-5000 Date of Evaluation: 05-14-93
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Gilbarco Environmental Products

EMC Environmental Management Console, EMC Basic Monitoring System
Tank Monitor 2.1, 3.1, PAQ265XXX0000 Mpagnetostrictive Probe

AUTOMATIC TANK GAUGING SYSTEM

Certification: Leak rate of 0.2 gallon per hour with P,=99% & Pea=0.1%.

Leak Threshold: 0.093 gallon per hour (a leak is declared if the output of ths measurement
system exceeds this threshold).

Apphicability: Geeoline, diessl, aviation fusl, and solvents.

Capacity: The maximum tank capacity is 15,000 gallons.

The tank must be between 50 and 95% full.

Waiting Time: Minimum waiting time betweéen déli\)ery to the tank and test data collection
must be 8.3 hours.

Test Period: The minimum data collection time must be 2 hours.
Test data must be acquired and recorded by a microprocessor within the
monitoring console.
Lesk rate is celculated from converting the level signals from the probs
during the test period to temperature-compensated volume change.
There must be no dispensing or product delivery during the test.

Temperature: A minimum of 5 thermistors are used to determine the average temperature
of tha stored hazardous substance. .

Water Sensor: A water sensor must be used to detect water incursion.
Minimum water leve! detectable in the tank is 0.544 inches.
Minimum change in water level that can be detected is 0.027 inches.

Calibration: The in-tank probe with temperature and water sensor is self-calibrating but
occasional checks may be required in accordance with manufacturer's
instructions.

Comments: This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

Gilbarco Environmental Products
7300 W. Friendly Avenue
Greensboro, NC 27420

Tel: (910) 547-5000 Date of Evaluation: 06-14-93
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Gilbarco Environments! Products

EMC Envirenmental Management Consols, EMC Basic Monitoring System
Tank Monitor 2.1, 3.1, PAO265XXX0000 Magnetostrictive Probe

AUTOMATIC TANK GAUGING SYSTEM
Certification: Leak rate of 0.1 gallon per hour with P, =99% & P =1%.

Leak Threshold: 0.069 gallon per hour (a leak is declared if the output of the measurement

system exceeds this threshold).

Applicability: . Gasoline, diase!, aviation fusl, and solvents.

Capacity: The maximum tank capacity is 15,000 gallons.
The tank must be at least 95% full.

Waiting Time: Minimum waiting time between product delivery to the tank and test data

. collection must be 8.25 hours. .

Test Period: The minimum data collection time must be 3 hours. o
Test data must be acquired and recorded by a microprocessor within the
monitoring console.

Leak rate is calculated from converting the level signals from the probe
during the test period to temperature-campensated volume change.
There must be no dispensing or product delivery during the test.

Temperature: A minimum of 5 thermistors are used to determine the average temperature
of the stored substance.

Water Sensor: : A water sensor must be used to detect water incursion.
Minimum water leve! detectable in the tank is 0.544 inches.
Minimum change in water leve! that can be detected is 0.027 inches.

Calibration: The in-tank probe with temperature and water sensor is ssif-calibrating but
occasional checks may be required in accordance with manufacturer’'s
instructions.

Comments: This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product lovel is lowered the leak rate in a leaking tank decreases
_ {due to lower head pressure).

Gilbarco Environmental Products Evs Mid R h [nsti
7300 W. Friendly Avenue
Gresnaboro, NC 27420
Tel: (910) 547-5000

Date of Evaluation: 05-14-93




Gitbarco Environmental Products

Environmental Management Consola (EMC)
Groundwaster Sensor, series PA02700XX0001

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Output type: qualitative
Sampling frequency:  continuous

Operating principle:

Test Results:

electrical conductivity

Commercial Synthatic
Gasoline —Gasoline
B Accuracy(%). 100 - 100 -
Detection time(min:sec) 08:55 06:18
Fall Time (min:sec) 54:50 26:02
Lower detection
limit{cm) 0.02 0.02
Spacificity Results:

Activated: commercial gasoline, n-Hexane, diese! fusl, Jet-A fuel, toluens, synthetic
gasoline, xylene(s).

Calibration: Sensor must be checked annually for operability or in accordance with
manufacturer's instructions and calibrated/replaced if necessary.

Comements: EPA and many states require detection of 1/8 inch of product, which is 0.32
cm. This detector is reusable.

Gilbarco Environmental Products Eval : G gie Mellon R h Institute
7300 W, Friendly Avs.,

, NC 27420
((;’Io :);“5?:‘7'?5000N z Date of Evaluation: 11-20-91
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Gilbarco Environmental Products

PA02530XXX000
LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: fioat switch

Test Results':
Commercial Commercial

Gasoline”  Gasoling™

Accuracy (%) 100 100
Response time (min) 3.66 3.45 _ _
Recovery $ims lmin} - i © T«iT T 7T T
Product activation
height {cm) 1.28 1.27
Lower Detection Limit {cm) 1.84 1.65

¢ at a flow rate of 0.19 gal/hr in 7.6 cm diameter test chamber o
Specificity Results:
Activated: diesel fuel, synthetic fuel, home heating oil #2, water

Manufacturer's Specifications:

Comments: Evaluation performed on equivalent Veeder-Root detector. EPA and many states
require detection of 1/8 inch of product, which is 0.32 cm, for ground water
monitoring. The test procedures used were those in Carnegie Mellon Research
Institute’s "Test Procedures for Third Party Evaluation of Leak Detection Methods:

Point Sensor Liquid Contact Leak Detection Systems™: Final Report - November 11,
1991,

** evaluated for Veader-Root TLS-250, TLS 250i Plus, ILS 250
*** gvaluated for Veeder-Root ILS 350, TLS-350

Gilbarco Environmentsl Products Evai t C gie Mellon R, h |
7300 W. Friandly Ave.
Graensboro, NC 27420

Tel: {910) 547-5000 Date of Evaluation: 07-17-92
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Gilbarco Environmentai Froducis

PA02591144000

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: float switch
Test Resuits:
Commercial Commercial
Gasgline’ e
Accuracy {%) 100 100
Response time (min) 6.00 6.51
Recovery time (min) <1 <1
Product activation
-height {cm) 3.67 3.62
Lower Detection Limit (cm) 4.05 417

Specificity Results:
Activated: diese! fuel, synthetic fuel, home heating oil #2, water

Manufacturer’s Specifications:

Comments: Evaluation parformed on eguivalent Veeder-Root detector. EPA and many states
require detection of 1/8 inch of product, which is 0.32 cm, for ground water
monitoring. The test procedures used were those in Camnegie Mellon Research
Institute’s "Test Procedures for Third Party Evaluation of Leak Detection Methods:
Point Sensor Liquid Contact Leak Detection Systems": Final Report - November 1,
1991,

*  evaluated for Veeder-Root TLS-250, TLS 250i Plus, ILS 250, at a flow rate of 0.13 gal/hr in
4.8 cm diameter test chamber

*+ ovaluated for Veaeder-Root ILS 350, TLS-350, at a flow rate of 0.12 gal/hr in 4.8 cm diameter
test chamber

Gilbarco Environmentel Products
7300 W, Friendly Ave.
Greonsboro, NC 27420
Tel: {910) 547-5000 Date of Evaluation: 07-17-92

Evaluator: Carnegie Mellon Research Institute
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Giibarco Environmentat Products

PA02592000000

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
QOpsrating principle: float switch

Test Results:
Commercial Commercial

Accuracy (%) 100 100
Response time (min) 8.19 8.49
Recovery time (min) <1 <1
Product activation
height {cm) 4.12 3.95
Lower Detection Limit (cm) 4.67 4.36
Specificity Results:

Activated:  diese! fuel, synthetic fuel, home heating oil #2, water

Manufacturer’s Spacifications:

Comments: Evaluation performed on equivalent Veeder-Root detector. EPA and many states
require detection of 1/8 inch of product, which is 0.32 o, for ground water
monitoring. The test procedures used were those in Carnegie Mellon Research
Institute’s "Test Procedures for Third Party Evaluation of Leak Detection Methods:
Point Sensor Liquid Contact Leak Detection Systems”: Final Report - November 11,
1991.

e evaluated for Veeder-Root TLS-250, TLS 250i Plus, ILS 250, at a flow rate of 0.15 gal/hr in
5.8 cm diameter test chamber
s+ gvaluated for Veeder-Root ILS 350, TLS-350, at a flow rate of 0.14 gal/hr in 5.8 cm diameter

test chamber
Gilbarco Environmentsl Products Eval Camegio Meilon R h Institute
7300 W, Frisndly Ave.
Gresnsboro, NC 27420
Tol: (910) 547-5000 Date of Evalustion: 07-17-82
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DRAFT ” DRAFT

Gilbarco Environmental Products Gilbarco Environmental Products
. Environmental Management Console (EMC)
PA02660000000 with Line Leak Detector, Series PA02630000501
VAPOR PHASE QUT-OF-TANK PRODUCT DETECTOR ELECTRONIC LINE LEAK DETECTOR
Detector: Certification: Leak rate of 3.0 gallon per hour with P, =100% & P, =0%,
Output type: qualitative Leak Threshold: 1.5 galion per hour (a leak is declared if the output of the measurement system
Sampling frequency:  continuous exceseds this thrashold).
Operating principle: adsistor
Applicability: Gasoline, diesel, aviation fuel, and solvent.
Test Resuits: Specification: System is installed on pressurized fiberglass and steel piping,
Commercial Synthetic The piping system volume must not exceed 41 gallons.
Gasoling Gasoling JP-4 Tests are conducted at the line operating pressure.
Accuracy {%): 100 0 100
Detection Time (min:sec): 7:46 Not App. 17:01 - ) - . .. .. ... System is installed on pressurized flexibla piping. The pipina voluma must not -
Faii Time {min:seci: ~~ 2:38 ~ " Not App. 3:05 exceed 158.4 gallons. Tests are conducted at the line pressure. The
Lower Detection Limit mechanical line leak detector must be removed from the pipeline.
(ppm): 500 >1000 500
Waiting Time: There is no waiting time between product delivery of the product to the tank
and the start of data collection.
Specificity Resuits (%): Minimum waiting period between last dispensing and testing depends on volume
of product and temperature gradient which is detarmined by the system’s
Activated: Commercial gasoline, JP-4 jet fue! camputer.
No response: n-Hexane, Synthetic gasoline, Toluene, Xylene(s) .
Test Psriod: The minimum data coflaction time (response time) for the test must be 12
Manufacturer’s Specifications: minutes.

Test data must ba acquired and recorded by a microprocessor.
Calculations are automatically done by the microprocessor.
Comments: Evaluation performed on equivalent Veeder-Root detector. The test procedures used

were those in Radian Corporation’s draft report "Development of Procedures to Calibration: Sensor must be checked and calibrated annually in accordance with

Assess the Performance of External Leak Detection Devices: Vapor-Phase ASTM- manufacturer's instructions.

Formatted Methods,” June 29, 1990. .

System Festures: This system is permanently installed on the piping and automatically tests the

line.
It uses a preset threshold and a single test to determine whether the piping is
leaking.
If a leak is declared, this system displays a message, triggers an alarm, and
shuts down the dispensing system.

Gilbarco Environmental Products Evaluator: Carnogie Mellon Research Institute

7300 W. Friendly Ave, - Gilbarco Environmental Products Evaluator: Ken Wilcox Assaciates, Inc.
Greensboro, NC 27420 ) 7300 W. Friendly Ave.,

Tel: {810) 547-5000 Date of Evaluation: 07-24-92

Greonshoro, NC 27420
(910} 547-5000 Date of Evaluation: 4/12/93
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Certification:

Leak Threshold:

Applicability:

Specification:

Waiting Time:

Test Pariod:

Calibration:

System Feastures:

Gilbarco Environmantal Products

Githaren Environmental Producis

Environmental Management Console (EMC)
with Line Leak Detector, Series PA02630000501

ELECTRONIC LINE LEAK DETECTOR
Leak rate of 0.2 gallon per hour with Po=100% & P, =0%.

0.10 gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Gasoline, diesel, aviation fuel, and solvent.

System is installed on pressurized fiberglass and steel piping.
The piping system volume must not exceed 41 gallons.
Tests are conducted at the line operating pressure.

System is installed on pressurized flexible piping. The piping volume must not
exceed 158.4 gallons. Tests are conducted at the line pressure. The
mechanical line leak detector must be removed from the pipeline.

There iz no waiting time between product delivery of the product to the tank
and the start of data collection.

Minimum waiting period between last dispensing and testing depends on volums
of product and temperature gradient which is determined by the system’s
computer,

The minimum data collection time {response time) for the test must be 0.75 to
8.85 hours. ‘

Test data must be acquired and recorded by a microprocessor.

Calculations are automatically done by the microprocessor.

Sengor must be checked and calibrated annually in accordance with
manufacturer’s instructions.

This system is permanently-installed on the piping and automatically tests the
line.

1t uses a preset threshold and a single test to determine whether the piping is
{esking.

If a loak is declared, this system displays a message, triggers an alarm, and
shuts down the dispansing system.

Evalustor: Ken Wiloox Associates, ino.

7300 W. Friendly Ave.,
Gresnaboro, NC 27420

{910) 547-5000

Dats of Evaluation: 4/12/23
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Certification:
Leak Threshold:

Applicability:

SpechHication:

Waiting Time:

Test Period:

Calibration:

System Festures:

Gilbarco Environmsntal Products Eval
7300 W. Friondly Ave.

Glbercs Environmental Products

Environmental Management Console (EMC)
with Line Lesk Detector, Series PA02630000501

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 0.1 gallon per hour with P,=100.0% & P,,=0%.

0.079 gallon per hour {a leak is declared if the output of the measurement
system exceods this threshold).

Gasoline, diesel, aviation fue!, and solvent.

System is instailed on pressurized fiberglass and steel piping.

The piping system volume must not exceed 41 gallons.

Tests are conducted at the line operating pressure.

System is installed on pressurized fiexible piping. The piping volume must not
exceed 158.4 galions. Tests are conducted at the line pressure. The
machanical line leak detector must be removed from the pipeline.

T!?efe is no waiting time betwesn product delivery and testing.

Minimum waiting period between last dispensing and testing depends on volume
of product and temparature gradient which is determined by the system'’s
computer.

Minimum data collection time must be 1.2 to 12.9 hours.
Test data must be acquired and recorded by a microprocessor.
Calculations are automatically done by the microprocessor.

Sensor must be checked and calibrated annually in accordance with
manufacturer’s instructions.

;!’his system is permanently installed on the piping and automatically tests the
ine.

ilt uksies a preset threshold and a single test to determine whether the piping is
saking.

If a leak is declared, this system displays a message, triggers an alarm, and
shuts down the dispensing system,

Ken Wilcox A i fne.

Greonsbaro, NC 27420

(910) 547-5000

Date of Evaluation: 08-04-93
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Hasstech

Leak Computer Tank Test System (Overfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD (EDISON LAB PROTOCOL)

Certification:
Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Test Period:

Temperature:

Ground Water:

Calibration:

Comments:

Hasstech

0985 Flanders Dr.
San Disgo, CA 92121
Tol: (619) 457-5880

Leak rate of 0.1 gallon per hour with P, =95% & P, =5.0%.

0.05 galion per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4, fuel vil #6, solvents, waste oil, and
other liquids compatible with the probes.

The maximum tank capacity is 12,000 gallons.
The tank must be at least 100% full.

The test data must be acquired and recorded by a computer that calculates a
leak rate avery minute, and determines waiting time for satisfactory data (the
test is finished when the standard deviation of 30 sequential leak rates is less
than half of the last leak rate determined).

There must be no dispensing or product delivery during the test waiting time.

The minimum data collection time must be 70 minutes. 7
Leak rate is calculated from data determined to be valid by statistical analysis.

A minimum of 7 temperature sensors (thermistors) must be used to determine
the average temperature of the stored product.

If the groundwater lovel is not determined, the tank must pass a two level test
with at least a 3 foot difference in product level. If the groundwater level can
be determined, a single level test can be conducted provided a net pressure
difference of at least 1 psi exists betwseen the groundwater and product at the
bottom of the tank.

Level sensor must be calibrated before each test.
Temperature sensors must be calibrated annually.

This equipment was evaiuated at the EPA Edison Risk Reduction Engineering
Laboratory prior to the standard protocols being written.
This equipment was not evaluated using manifolded tanks.

Evaluator: U.S, EPA Risk Reduction Engineering Lab 4

» Date of Evaluation: 11/88
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Certification:

Leak Threshold:
Applicability:
Capacity:

Wsiting Time:

Tesét Period:
Temperature:

Ground Water:

Calibration:

Comments:

Hasatech
8985 Flanders Dr.

San Diego, CA 92121

Tel: (619) 457-5880

) DRAFT

Hasstech

Leak Computer Tank Test System {Underfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with Pp>99% & P, <1%.

0.05 gallon per hour (a leak is declared if the output of the
exceeds this thrashold). h measurement systom

Gasolir'w, diesel, aviation fuel, fuel oil #4, fus! oil #6, solvents, waste oil, and
other liquids compatible with the probes.

The maximum tank capacity is 15,000 gallons.
The tank must bs at least 90% full,

The test data must be acquired and racorded by a computer that calculates a

_ leak rate every minute, and determines waiting time for satisfaciory data (e

rate ¢ Giy Ga
test is finished when the standard deviation of 30 sequential feak rates is less
than half of the last leak rate determined).

There must be no dispensing or product delivery during the test waiting time.

The mininfum data collection time must ba 70 minutes.
Leak rate is calculated from data determined to be valid by statistical analysis.

A minimum of 7 temperature sensors (thermistors) must be used to determine
the average temperature of the stored product.

Depth to the water table in the backfill must be determined and, if it is above
the‘» bottom of the tank, product level must be raised to provide minimum of 1
Psi net pressure on the bottom of the tank.

Level sensor must be calibrated before each tost.
Temperature sensors must be calibrated annually.

This equfpmeht was not evaluated using manifolded tanks.
This equipment only tests the portion of the tank that contains product.

Eval Law Engineering Industrisl Services

Date of Evaluation: 04/17/91
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Certification:

Leak Threshold:

Applicabiity:

Specification:

Waiting Time:

Test Pericd:

Catibration:

Hoestech
6985 Flanders Or.

San Disgo, CA 92121
Tol: (618) 457-5880

Hasstech

AcuRite

LINE TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P;=100% & Pia=0%.

0.01 gallon per hour (a leak is-declared if the output of the measurement system
exceeds this threshold).

Gasolina, dissel, avisticn fusl, and fuel cil#4.

System tests fiberglass and steel piping.

The piping system volume must not oxceed 75 .gal‘lons.

Tests are conducted at 150% of the line operating pressure.

The mechanical line leak detector must be removed from the piping system
being tested.

Minimum waiting period between product delivery and tes}inq is 6 hqurs.
Minimum waiting period between last dispensing and testing is 30 minutes.

The minimum data collection time must be 30 minutes.
Test data must be acquired and recorded manually. .
Manual calculations are performed by the tester on site.

Equipment must be checked annually and calibrated if necessary in accordance
with manufacturer’s instructions.

Evslustor: Lamar University

Date of Evalustion: 03/25/91
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Certification:

Leak Threshold:

- Applicability:

Specificaiion:

Waiting Time:

Test Peried:

Hasstech

LinaTite Pipelino Lozk Monitor

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 3.0 gallon per hour with P, =100% & P, =0%.

2.00 galion per hour (a leak is daclared if the output of the measurement system
exceeds this threshold).

Gasoline, diesel, and aviation fuel.

System can be instalied on pressurized fiberglass, steei, and flexible piping.
“The rigid piping system volume must not exceed 341 gallons.

The flexible piping system volume must not exceed 49.6 gallons.

Tests are conducted at the line operating pressure.

There is no waiting period between product delivery and testing.
There is no waiting period between last dispensing and testing.

Minimum data collection tims (respongse time)} is 1 minute.

Minimum data collection time is T minute; this is a single test consisting of
muitiple cycles of data acquisition with 1-24 minutes waiting time between each
cycle.

Test data must be acquired and recorded by a permanently installed
microprocessor.

- Calculations are automatically done by ths microprocessor.

System Features:

This system is permanently installed on the pipeline and automatically tests the
line.

* Uses a preset threshold and a single test to determine whether the pipeline is

Calibration:

Hasstach
0985 Flanders Drive

San Disgo, CA 92121

Tel: (819) 457-5880

{eaking.

If a loak is declared, this system displays a message, triggers an alarm, and
shuts down the dispensing system.

Equipment must be checked annually and calibrated if necessary in accordance
with manufacturer’s instructions.

Evsluator: Ken Wilcox Associates

Date of Evalustion: 10-15-91 & 04-10-94
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Certification:

Leak Threshold:

Applicability:

Spaecification:

_ Waiting Time:

Test Period:

System Features:

Calibration:

Hasstech

6985 Flanders Dr.
Sean Diego, CA 92121
Tel: (618) 457-5880

+
Hasstech

LineTite Pipeline Leak Monitor

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 0.1 gallon per hour with P, =100% & P, =0%.

0.062 galion per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, and aviation fuel.

System is installed on pressurized fiberglass, steel, and. flexible pipelines.
The rigid piping system volume must not exceed 341 galions.

The flexible piping system volume must not exceed 49.6 gallons.

Tests are conducted at the line operatinp pressure.

There iz no waiting time between product delivery and testing.
There is no waiting time between last dispensing and testing.

Minimum data collection time (response time) is 50 minutes.
Thig is 8 single test consisting of multiple cycles of data acquisition with 30
minutes waiting time between sach cycla.

Test data is acquired and recorded by a permanently installed microprocessor;

calculations automatically done by the microprocessor.

This system is permanently instalied on the pipeline and automatically tests the

line.

Uses a preset threshold and a single test to determine whether the pipeline is

leaking.
if a leak is declared, this system displays a message, triggers an alarm, and
shuts down the dispensing system.

Equipment must ba checked annually and calibrated if necessary in accordance

with manufacturer’'s instructions.

Evsluator: Ken Wilcox Associates

Date of Evaluation: 10-15-81 & 04-10-94
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Certification:

Leak Threshold:

Applicability:

Capacity:

~ Waiting Time:-

Test Period:

Temparature:

Ground Water:

Calibration:

Comments:

Heath Consultants Inc.

98030 Monroe Road
Houston, TX 77081
(713) 947-9292

% -
Heath Consultants

Petro Comp (Overfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P, =99% & P, =0.98%.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, solvents, alcohols and water..

The maximum tank capacity is 15,000 gallons.

The tank must be 100% full.

An automatic product leveler must be used to maintain a constant product
level during the test.

There is no minimum waiting time between product delivery and test data .
collection. o )
The product must be mixed continuously throughout the test.

The minimum data collection time must be 2 hours after the completion of
the high level circulation.

The test data must be acquired and recorded by a computer after the
completion of the high level circulation.

There must be no dispensing or product delivery during the test.

A single sensor is used to determine the temperature of the stored product.
Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, product level must be adjusted to
provide net pressure of 4 psi on the bottom of the tank.

Temperature sensor is self calibrating.

Level sensor must be checked annually and calibrated if necessary in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

Evaiustor; Kon Wilcox Assaciates

Date of Evaluation: 12-15-80
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Certification:

Leak Threshold:

Applicability:

Capacity: -

Waiting Time:

Test Period:

Tempaerature:

Ground Water:

Calibration:

Comments:

Heath Consultante Ino.
9030 Monroe Rosd
Houston, TX 77081
Tol: (713) 947-9292

Heath Consuitants

Pstro Tite 1l (Overfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=99% & P, =1%.

0.05 gallon per hour (s leak is declared if the output of the measurement
system excesds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4.

The maximum tank capacity is 15,000 gallons.

The tank must be 100% full.

An automatic product leveler must be used to maintain a constant product
level during the test.

There is no minimum waiting time between product delivery and test data
collection.

The product must be mixed continuously throughout the test.

There must be no dispensing or product delivery during the test waiting
time.

The minimum data collection time must be 2 hours; test data is acquired
and recorded manually,

Leak rate calculated based on cumulative volume change during low leve!
tost (generally based on ong-hour average volume change).

There must be no dispensing or product delivery during the test.

A single DTS-2000 digital sensor is used to determine the temperature of
the stored product.

Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, product level must be adjusted to
provide net pressure of 4 psi on the bottom of the tank.

Saensors calibration must be chacked at aach use and the DTS-2000
recertified a minimum of once every 3 years.

This equipment was not evaluated using manifolded tanks.

Evaluator: Ken Wilcox Associates

Date of Evalustion: 11-01-80
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Certification:

Leak Threshold:

Applicability:

Specification:

Waiting Time:

Tast Period:

Calibration:

Heath Consuitents, Inc.

8030 Monros Road

Houston, Texas 77081

(713) 947 9292

Heath Consuitants

Petro Tite Line Taster

LINE TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=99.99% & Pea=0.37%.

0.01 galion per hour (a leak is declared if the output of the measurement system
exceads this threshold).

Gasoline, diese!, aviation fusl, fuel cil.

System tests fiberglass and steel piping.

The piping system volume must not exceed 129 gallons.

Tests are conducted at 150% of the line operating pressure.

The mechanical line leak detector must be removed from the pipsline system
being tested.

There is no minimum waiting period batween product delivery and testing.
There is no minimum waiting period between last dispensing and testing.

Minimum data collection time must be 1 hour; a blesdback must be performed
and the volume change must be within the allowable bleedback time calculated.

Test data is acquired and recorded manually.

Equipment must be calibrated annually in accordance with manufacturer’s
instructions.

Evaluator: Ken Wilcox Associates

Dato of Evaluation: 3/11/91
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Certification:
Leak Threshold:
Applicability:

Capacity:

DRAFT

Homer Creative Products, inc.

Homaer EZY-Chek | (Overfillsd Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P, =99% & P;,=19%.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4, solvents and waste oil.

The maximum tank capacity is 12,000 gallons.
The tank must be 100% full.

Certification:

Leak Threshold:

Applicabiity:

Capacity:

DRAFT

Homer Creative Products, Inc.

Homer EZY-Chek I {Overfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P, =99.95% & P, =0.05%.

0.05 gallon per hour (a leak is declared if the output of the measuremant
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4, solvents and waste oil.

The maximum tank capacity is 12,000 gallons.
The tank must be 100% full,

Waiting Time: Minimum waiting time between product delivery and test data collection Waiting Time: Minimum waiting time between product delivery and test data collection
must be 6 hours. ) R _ must be 6 hours; minimum waiting time between “tonning off* and tagt. .. _
- ) B Minimum waiting time between "topping off" and test data collection must data collection must be 3 hours.
be 3 hours.. Total minimum waiting time is 6 hours.
Total minimum waiting time is 6 hours. There must be no product delivery during the test waiting time.
There must be no product delivery during the test waiting time. i
Test Period: The minimum data collection time must be one hour and forty minutes (33
Test Period: Minimum data collection time must be 1.5 hours (30 minute monitor period, minutes monitor mode and 67 minutes test mode).
60 minute tast period); data collection must continue until data meets Leak rate is calculated from data of last 67 minutes of test period.
manufacturer’s stop test criteria. At the conclusion of the test mode, data must be checked for the
Test data must be acquired and recorded by a strip chart recorder. Leak manufacturer’s stop test criteria, if data does not meet the criteria data
rate calculated from data of last 1 hour of the test period. collection must continug.
There must be no dispensing or product delivery during the test. Test data must be acquired and recorded by a computer.
There must be no dispansing or product delivery during the test.
Ground Water: Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, product leve! must be adjusted to Ground Water: Dapth to ths water tsble present in the backfill must be determined and if it
provide 2-4 psi net pressure on the bottom of the tank during the test. is above the bottom of the tank, product lavel must be adjusted to provide
Ground water level must be stable prior to and during the test. 2-4 psi net pressurs on the battom of the tank during the test. Ground
water level must be stable prior to and during the test.
Calibration: Level sensors must be calibrated before each test. o .
Temperature sensor must be calibrated annually. Calibration: Load cell must be calibrated before each use.
Comments: This equipment was not evaluated using manifolded tanks. Comments: This equipment was not evaluated using manifolded tanks.

Horner Creative Products

212 Morton Street

Evalustor: W, A. Kibbe & Associates

Horner Creative Products
212 Morton Street

Bay City, Ml 48708
{517) 8983-3380

Evaluator: W. A. Kibbe & Associates

Evsiuation Completed: 09-18-90

Bay City, M! 48706

Tel: {517) 893-3360 Dato of Evaluation: 10-03-90
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Certification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Test Pariod:

Ground Water:

Calibration:

Comments:

Horner Creative Products

212 Morton Street

Bay City, Ml 48706
Tel: (517) 893-3360

Homer Crastive Products, inc.

Homer EZY-Chek Il {Underfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P, =95.79% & P, =4.21%.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4, waste oil and solvents.

The maximum tank capacity is 12,000 gallons.
The tank must be between 98 to 100% full.

Minimum waiting time between product delivery and test data collection
must be 8 hours.
There must be no product delivery during the test waiting time.

Minimum data collection time must be one hour and forty minutes (33
minutes monitor mode and 67 minutes test mode).

The test data must be acquired and recorded by a computer.

Leak rate calculated from data of last 67 minutes of test period.

There must be no dispensing or product delivery during the test.

At the conclusion of the test mode, data must be checked for the
manufacturer's stop test criteria. If data does not meet the criteria data
collection must continue.

Depth to the water table present in the backfill must be determined and if it
is above the bottom of the tank, product level must be adjusted to provide
at least 1 psi net pressure on the bottom of the tank during the test. If this
can not be accomplished, then the tank can not be tested using this
method.

Load cell must be calibrated before each use.

This equipment was not evaluated using manifolded tanks.

Evaluator: W. A. Kibbe & Associates

Date of Evaluation: 08-26-80
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DRAFT

Certification:

Leak Threshold:

Apnlicahility:

Capacity:

Test Period:

Water Sensor:

Ground Water:

Homer Creative Froducts, inc.

EZY 3 {Undoerfillad Test)

NON-VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=100% & P,,=0%.

A leak is declared if the pressure dscay is greater than 1 inch water column
pressure for non-volatile products and 10% of the lower determined
pressure for volatile products. A leak is also declared if water incursion is
detected.

Gasoline, diese!, aviation fuel, fuel oil #4, fue! oil #8, solvents and waste
oil,

The Maximum tank capacity is 12,000 gallons if ground water is not
present. Larger tanks may be tested if groundwater is present and a
negative pressure of 1.0 to 1.7 psi can be maintained at bottom of tank.
The ullage volume must be between 500 and 2500 gallons.

The minimum data collection time must be 2 and 1/2 hours for gasoline and
1 and 1/4 hours for diesel. This data collection time includes the time
required to apply vacuum and to saturate the uilage with vapors.

Test data is acquired manually and recorded by computer,

A water sensor must be used to detect water incursion and must be
calibrated for every test. In accordance with manufacturer's procedures,
this calibration may determine the length of the test in presence of
groundwater.

Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, test time must be extended to allow
sufficient time 1o detect 0.1 gph incursion of water into the tank.

Vacuum: The minimum vacuum at the bottom of the tank must be at 0.1 to 1.7 psi
below the atmospheric pressure.

Horner Creative Products, Inc. Eval Ken Wilcox A i

212 Morton Strast

Bay City, Michigan 48708

{517) 833-3360 Dats of Evaluation: 08-23-94
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Cartification:

Leak Threshold:

Applicability:

Specification:

Waiting Time:

Test Period:

Calibration:

Horner Creativa Products

212 Morton Street
Bay City, Ml 48706
Tel: {(617) 893-3360

Homer Creative Products

EZY-Chek Manual Line Leak Dstector

LINE TIGHTNESS TEST METHOD
Leak rate of 0.1 galion per hour with P,=98.0% & P;,=1%.

0.05 gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Gasoline, diesel, aviation fue!, fuel oil #4, solvents and waste oil.

System tests fiberglass and steel piping.
The piping system volume must not exceed 129 gallons.
Tests are conducted at 150% of the line operating pressure.

No waiting time between last deliverv of tha product to tha tank and tha start of
data collection.

Waiting time between last dispensing of product through the pipeline system
and the start of data collaction is zero hours.

The minimum data collection time for the test must be one and half hours.

Data must be collected every 15 minutes.

Data collection period consists of a monitor mode and test mode.

Data must be collected in the monitor mode until two consecutive records are
within 0,01 gallon of each other.

Four data points must be taken in the test mode for a final gallon per hour result.
Test data is acquired and recorded manually.

Manual calculations parformed by the operator on site.

No temperature sensors used. No calibration required. Equipment must be
checked annually in accordance with manufacturer’s instructions.

Evalustor: Ken Wilcox Associates

Date of Evaluation: 07-08-92
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Certification:

Leak Threshold:

Applicability:

Specification:

Waiting Time:

Test Period:

Calibration:

Horner Creative Products

212 Morton Street
Bay City, Ml 48708
Tel: (517) 893-3360

DRAFT

Homer Creative Products

EZY-Chek Il Automatic Line Leak Detector

LINE TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=99.0% & Pea=1%.

0.05 gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshald).

Gasoline, diesel, aviation fuel, fuel oil #4, solvents and waste oil.

System tests fiberglass and steel piping.
The piping system volume must not exceed 129 galions,
Tests are conducted at 150% of the line operating pressure.

No waiting time between last delivery. of the praduct to tha tank and tha gtart of
data collection,

Waiting time between last dispensing of product through the pipeline system
and the start of data collection is zero hours.

The minimum data collection time for the test must be 2 hours.

Data must be collected every 30 seconds.

Data collection period consists of a monitor mode and test mode.

Data must be collected in the monitor mode until two consecutive 15-minute
records are within 0.01 gallon of each other; An additional 15-minute in the

monitor mode is required before start of the test mode.

Data must be collected in the test mode for 67 minutes for a final gallon per
hour result.

Test data is acquired and recorded by a microprocessor.

Calculations are automatically done with a microprocessor,

Sensors are calibrated before each test.

Evalustor: Ken Wilcox Assoclates

Date of Evaluation:07-13-92
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Certification:

Leak Threshold:
Applicabllity:
Tank Capacity:
Data Requirement:

Comments:

Homaer Creative Products

212 Morton Street

Bay City, Michigan 48708

{517) 893-3380

L A V20
Homer Craative Products

SIR PRO 1 Version 1.0 (qualitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Version 1.0 is designed to meet monthly monitoring requirements. Method
is certified to detect a 0.2 gph leak rate with a P,=100% & Py, =0%.

A leak is declared when lsak rate exceeds 0.10 gallons per hour.
Gasoline, diesel, aviation fuel, and fue! oil #4.

Maximum tank capacity may not exceed 18,000 gallons.

A minimum of 30 days of product lsvel and flow through data.

Of the 120 data sets presented for evaluation, 10 were inconclusive.

The median monthly throughput for tanks used in this evaluation was
13,640 gallons.

This evaluation did not include data from manifolded tanks.
Data sets used in this evaluation were supplied by the evaluator.

A single leak rate of 0.2 gph was used in this evaluation.

Evaluator: Petro Works

Dats of Evaluation: 04-07-93
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Homaer Creatiive Froducis

SIR PRO 1 Version 2.0 (qualitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Certification:

Leak Threshold:
Product Applicability:
Tank Capacity:

Data Requirement:

Comments:

Homer Creative Products
212 Morton Street

Bay City, Michigan 48706
{617) 893-3360

Version 2.0 is designed to mest annual test raequirements. Method is
certified to detect a 0.1 gph leak rate with a P,=100% & P,,=0%.

A louk is declared when the leak rats exceeds 0.05 gph.

Gasoline, diesel, aviation fuel, and fue! oil #4.

Maximum tank capacity may not exceed 18,000 gallons.

A minimum of 30 days of product leve! and flow through data.

Of the 120 data sets presented for evaluation, 9 were inconclusive.

The median monthly throughput for tanks used in this evaluation was
11,828 gallons.

This evaluation did not include data from manifolded tanks.
Data sets used in this svaluation were supplied by the evaluator.

A single leak rate of 0.1 gph was used in this evaluation.

Evalustor: Pstro Works

Date of Evaluation: 09-10-93




DRAFT

Ibax Industries

ibex Precision Test System (Overfiled)

VOLUMETRIC TANK TIGHTNESS TEST METHOD

Certification: Leak rate of 0.1 gallon per hour with P, =99.5% & P.,=0.5%.

Leak Threshold: 0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Applicabiity: Gasoline, diese!, aviation fuel, fue! oil #4, and solvent.

Capacity: " The maximum tank capacity is 18,000 gaiions. . )

The tank must be 92% to 100% full.

Waiting Time: Minimum waiting time between product delivery and test data collection
must be 12 hours.
Minimum waiting time between "topping off” and test data collection must
be 3 hours.
There must be no product delivery during the waiting time.

Test Period: Test data must be acquired and recorded by a computer.
Leak rate calculated from data determined valid by statistical analysis.
There must be no dispensing or product delivery during the test.

Temperature: A minimum of 8 temperature sensors must be used to determine the
average temperature of the stored product.

Ground Water: Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, product level must be adjusted to
provide 2-4 psi net pressure on the bottom of the tank.

Calibration: Level sensors must be calibrated before each test.
Comments: The equipment was not evaluated using manifolded tanks.
tbex Industries Eval : Applied R h Canter

2014 S, Union Ave., Suite 103
Bakorsfield, CA 93307
Tel: (805) 835-8910 Date of Evaluation: 01-18-91
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DRAFT

IMO Industries Inc., Gems Sengors Division

Gems Smartwell Portable Monitor model WPM-535
with Groundwater Probe mode! WP-535

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Output type: qualitative
Sampling frequency: intermittent”
Operating principle: conductive polymer
Test Rosults: . o o )
Commercialv Synthetic
. Gasoline Sasoline
Accuracy{%) 100 . 100
Detection time{min:sec) 09:31 07:05
Fall Time (min:sec) 55:42 17:04
Lower detection limit{icm) 0.04 0.08

Specificity Resuits:

3

Activated:  commercial gasoline, n-Hexane, diesel fuel, Jet-A fuel, toluens, synthetic ~
gasoline, xylene(s).

Manufacturer’s Specifications:

Comments:

* Although the sensor is a polymer strip which is mounted in the monitoring well, the monitor
is a hand held unit which is typically connected to the sensor periodically - hence the
“intermittent” designation.

EPA and many states require detection of 1/8 inch of product, which is 0.32 cm. This
detector is reusable.

IMO Industries Inc. Eval [of gie Mailon R h Institute
Gems Sensors Division

Cowles Road

Plainville, CT 06062-1198

Tel: (203) 747-3000 Date of evaluation: 04-22-93




Certification:

Applicability:

Capacity:

Waiting Time:

Test Period:

Temperature:

Water Sensor:

Calibration:

© Commasnts:

P. 0. Box 838
Saco, ME 04072

Tel: {800) 872-3455

Leak Threshold:

Incon Environmentsl

Incon Enviranmantsl

SICON ohvwenmen!

TS 1000 Magnstostrictive Probe

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with P, =99.99% & P, =0.8%.

0.05 gallon per hour (a leak is declared if the measured slope by the system
exceeds this threshold).

Gasoline, diegel, aviation fue!, and solvents with known coefficients of
axpansion.

The maxirhum tank capacity is 15,000 gallons.
The tank must be between 50 and 95% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 6 hours.

Minimum waiting time between last dispensing and test data collection
must be 2 hours.

The minimum data collection time must be 4 hours.

Test data must ba acquired and recorded by a computer.

Leak rate is calculated from data determined to be valid by statistical
analysis.

There must be no dispensing or product during the test.

A minimum of 5 Resistance Temperature Detectors must be used to
determine the average temperature of the stored hazardous substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 1.04 inches.
Minimum: datectable water lavel changa is 0.024 inches.

Temperature sensors and probe must be checked and calibrated annually in .

accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases

(due to lower head pressure).
3rd party certification for 0.1 gph on this equipment is still under review.

Evsluator: Ken Wilcox Associates

Date of Eveluation: 8/5/92
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Certification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Test Pericd:

Temperature:

Water Sensor:

Calibration:

Comments:

Incon Envitonmental
P. O, Box 838
Saco, ME 04072

Tel: (800) 872-3455

DRAFT

Incon Environmantal

TS 2000 Magnetostrictive Probe

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with P, =99.9% & P, =0.5%.

0.058 gallon per hour (a feak is declared if the measured slops by the
system exceeds this threshold).

Gasoline, diesel, aviation fuel, and solvents with known coefficients of
expansion.

The maximum tank capacity is 15,000 gallons.
The tank must be bstwesn 50 and 95% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 6 hours.

Minimum waiting time bstwesn last dispensing and test data collection
must be 2 hours,

The minimum data collection time must be 6 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from data determined to be valid by statistical
analysis.

There must be no dispensing or product delivery during the test.

A minimum of § temperature sensors must be used to determine the
average temperature of the hazardous substance.

A water sensor must be used to detect water incursion.
Minimum water lavel detectable in the tank is 1.04 inches.
Minimum detectabla water leve! chanae is 0.024 inches.

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

3rd party certification for 0.1 gph on this equipment is still under review.

Eveluator: Ken Wiloox Asaoclates

Datae of Evaluation: 5/10/91
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DRAFT

in-Sity, Inc.

Leak Detection Systems,
KW-140 / KW-240 Monitors with Type 1 Sensor

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:

Output type: qualitative
Sampling frequency: continuous
Q perating principle: product soluble

Test Results:
’ Commercial Synthetic

: ﬁasaum —Gasoling

Accuracy (%) 100

Datection Tims iminisec) - "0.24 - - 00:00 ,
Fall Time (min:sec) Not App. Not App.

Lower Detection Limit {cm) 0.01 0.01

S pacificity Results:
Activated: commercial gasoline, n-Hexane, diesel fuel, Jet-A jet fuel, toluene, synthetic gasoline,
xylene(s).

Manufacturer’'s !pecrhcmon
Type 1 sensor is recommendad by manufacturer for detecting liquid and vapor
gasoline, alcohol-blend fuels, and JP4 in wet or dry monitor waells.

Comments: EPA and many states require detection 1/8 inch of product, which is 0.32 em. This
- detector is not reusable, and must be replaced after contact with hydrocarbons.

In-Sity, Inc. Eval : Carnagie Mellon R LY
210 South Third Strest

Laramis, WY 82070-0920

Tof: (307) 742-8213 Date of Evaluation: 07-29-91
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DRAFT

In-Situ, Inc.

Leak Detection Systems,
Kw-140 | KW-240 Monitors with Type 2 Sensor

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:

Output type: qualitative
Sampling frequency:  continuous
Operating Principle: product soluble

Test Results:

Commercial Synthetic
Gasoline Gasoling.
Accuracy (%) 100 100
Dataction Time {min:gac) - 14:39 - - 08:48 - -
Fall Time {min:sec) Not App. Not App.
Lower Detection Limit (cm) 0.01 0.01

Specificity Rosults:

Activated: . commercial gasoline, n-Hexane, diesel fuel, Jet-A fuel, toluene, synthstic gasoline,
xylene(s).

Manufacturer’'s Specifications:
Type 2 sensor is recommended by manufacturer- for detectma diesel, heating oil {No.

1 & 2), A2M, JP4, JPS, gasoline, and alcoho! blend fuels in wet monitoring wells
only.

Commenits: EPA and many states require detection of 1/8 inch of product, which is 0.32 cm.
. This detector is not reusable, and must be replaced after contact with hydrocarbons.

In-Sity, ino. Eval : Carnegie Mollon R h Institute
210 South Third Street

Laramie, WY 82070-0920

Tol: (307) 742-8213 Date of svalustion: 07-28-91
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Leak Detection Systams, nc.

Tank Auditor, Version RTD V.2.16 (Overfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Certification: Leak rate of 0.1 gallon per hour with P,=99.98% & P, =0.02%.

Leak Threshold: 0.05 gallon per hour if groundwater presence is determined (a leak is
declared if the output of the measurement system exceeds this threshold).
If using 2 level testing, the leve! is changed by 3 feet between the two
tests and if the net change between the two tests is greater than 0.02 gph,
@ loak is daclared.

Applicability: Gasoline, dissel, aviation fuel, fue! cil #4, solvents, waste oil and other
liquids that flow under ambient conditions.

Capacity: " The maximum tank capacity is 15,000 gallons.
The tank must be 100% full.

Waiting Time: Minimum waiting time between product delivery and test data collection is
variable dependent on site conditions but must not be less than 6 hours.
Minimum waiting time between "topping off* and test data collection must
ba 1 hour.
There must be no dispensing or product delivery during the test waiting
time.

Test Period: The minimum data collection time must be 1 hour.
Test data must be acquired and recorded by a computer.
Leak rate calculated from data determined to be valid by statistical analysis.

Ground Water: if depth to the water table is determined and it is above the bottom of the
tank, the product level must be adjusted to provide height differential of 3
{88t Deiween the product and water in the backhill, If depth to the water
table is not determined, 2 tests must be performed with a level change of
at least 3 fest between tests.

Calibration: The level sensors must be calibrated before each test.

Comments: This equipment was not evaluated using manifolded tanks.
The evaluation of this equipment did not include a field evaluation of the
ground water compensation by two level testing.

Leak Detection Systems, Inc. Evalustor: Ken Wilcox Associstes
152 King Street
Cohasset, MA 02025

Tel: (617) 383-2305 Date of Evaluation: 11-29-91
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Wisliory Controls

Poilulert Probss MD221G/T, MD221G/TRA

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR
Detector:
Output type: qualitative

Sampling frequency:  continuous
Operating principle: electrical conductivity

Test Results:

Commercial Synthetic Jet Fuel
Accuracy(%) 100 100 100
Detection time{sec) 4 7 2
Fall time (sec) 3 4 4
Lower detection
limiticm) 0.08-0.32 0.08-0.32 0.08-0.32
Spacificity Results:

Activated:  commercial gasoline, toluens, n-Hexane, diese! fuel, jet-A fuel, JP-4 jet fuel, synthetic
gasoline, xylene(s).

Manufacturer’s Specifications:

Comments: EPA and many states require detection of 1/8 inch of product, which is 0.32 cm.
Evaluation was conducted on probe FD221G/TRA, which has identical performance
.to probes listed, according to manufacturer. Probes beginning with "MD" have
identical periormance as older probes beginning with "FD," according to
manufacturer. The test procedures used were those in Radian Corporation’s draft
report "Development of Procedures 10 Assess the Performance of External Leak
Detection Devices: Liquid-Phase ASTM-Formatted Methods,* June 29, 1990.

Mallory Controls Eval ian O
2831 Waterfront Pkwy. E. Dr. Redian Corp
Indisnepotie, IN 46214
Tel: (800) 343-2126

Date of Evaluation: 07-08-91
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DRAFT

Mallory Controls

Poliulert Probes MD24 1R, MD241RRA, MD241G, MD241GRA

Detector:

Output type:

Sampling frequency:

Operating principle:

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

qualitative
continuous
electrical conductivity

Test Rosults:

Commercial Synthetic " Jet Fuel
Accuracy(%) 100 160 100
Detection time(sec) 2 2 1
Fall Tima (sac) - -1 o 2 : z
Lower detection
limit(cm) 0.16-0.32 0.16-0.32 0.16-0.32
Specificity Results:

Activated:  commercial gasoline, n-Hexane, diese! fuel, Jet-A fuel, toluene, JP-4 jet fuel,
synthetic gasoline, xylene(s).

Manufacturer’s Specifications:

Comments: EPA and many states require detection of 1/8 inch of product, which is 0.32 cm.
Evaluation was conducted on probe FD241R, which has identical performance to
probes listed, according to manufacturer. Probes beginning with "MD" have identical
performance as older probes beginning with “FD," according to manufacturer. The
test procedures used were those in Radian Corporation’s draft report "Development
of Procedures to Assess the Performance of External Leak Detection Devices: Liquid~
Phase ASTM-Formatted Methods,” June 29, 1990.

Masllory Controls . Eval 1 Radian Corp
2831 Waterfront Pkwy. E. Dr.
Indianaepofis, IN 46214

Tol: (800) 343-2126

Date of Evaluation; 07-08-81
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DRAFT

Pollulert Probes MD221V, MD221VRA, MD210V,-MD210VRA

Mallory Controls

VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR
Detector:
Output type: qualitative

Sampling frequency:  continuous
Operating principle: adsistor

Test Results:

Commercial Synthetic
Gasoline Gasolina JP-4
Aceuracy (%): 100 100 100
Detection Time (sec): _ 91 . . 65 . .. . 88 . R
Fali Time (min:sec): 5:39 4:23 9:38
Lower Detection Limit
{ppm): 10 to 100 10 to 500 10 to 50
Specificity Rosults:
Activated: commercial gasoline, JP-4 jet fuel, synthetic gasoline, toluene, xylenels)
Not activated: n-Hexane
Manufacturer's Spacifications:

Comments: Evaluation was conducted on probe FD221V, which has identical performance to
probes listed, according to manufacturer, Probss beginning with "MD" have identical
performance as older probes beginning with "FD," according to manufacturer. The
test procedures used waere those in Radian Corporation’s draft report "Development
of Procedures to Assess the Performance of External Leak Detection Devices: Vapor-
Phase ASTM-Formatted Methods,” June 29, 1990.

Mallory Controls Eval Radian Comp
2831 Waterfront Pkwy. E, Dr.
Indianapolis, IN 46214

Tel: (800) 343-2126

Dste of Evsiustion: 07-08-91
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DRAFT

Miariey Fump Co.

Sonic Technology (ST) 1400-1800 Series Tank Monitoring System (Ultrasonic Transducer)
ATG Automatic Tank Gauging Monitor, LLM Series Liquid Leve! Monitor

Certification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Yost Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Marley Pump Co.
$800 Foxridge Drive
Mission, KS 66202
Tel: (913} 831-5700

FMS Fuel Management Monitor
AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with P,=100% & P, =0%.

0.1 gallon per hour (a leak is declared if the output of the system exceeds
this threshold).

Gasoline, diese!, aviation fuel, and solvents.

The maximum tank capacity is 18,000 gallons.
The tank must ba bstwean 50 and 95% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 10 hours.

The minimum data collection time must be 2.35 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from all data collected.

There must be no dispensing or product delivery during the test.

A minimum of 5 temperature sensors are used to determine the average
temperature of the stored product.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.112 inches.
Minimum detectable water level changa is 0.011 inches.

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instructions.

The equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases
(due to lower head pressure).

This system was previously known as the LT1 Automatic Product Leve!
Monitor and was manufactured by Leve! Tech, Inc. {purchased by Marley
9/91).

Evali ADA Technologi

Date of Evalustion: 08-30-92
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DRAFT

Mariey Fump Co.

Sonic Technology (ST) 1400-1800 Seriss Tank Monitoring System (Uitrasonic Transducer)
ATG Automatic Tank Gauging Monitor, LLM Series Liquid Leve! Monitor,

Certification:

Leak Threshold:

Applicability:

Capacity:

Waiting Tima:

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Mersy Pump Co.
5800 Foxridge Drive
Mission, KS 668202
Tol: (313) 831-5700

FMS Fue! Managemsnt Monitor
AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.1 galion per hour with P,=99.9% & P, =0.01%.

0.05 gallon per hour (a leak is declared if the output of the system exceeds
this threshold).

Gascline, dissel, aviation fuel, fus! cil #4, fusl oil #8, and soms solvents,

The maximum tank capacity is 18,000 gallons.
The tank must be 95% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 12 hours.

The minimum data collection time must be 2.35 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from all data collected.

There must be no dispensing or product delivery during the test.

A minimum of 5 temperature sensors are used to determine the average
temperature of the stored product.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.112 inches.
Minimum detectable water level change is 0.011 inches.

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instructions.

The equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered, the leak rate in a leaking tank decreases
{due to lower head pressure).

This systam was previously known as the LT1 Automatic Product Level
Monitor and was manufactured by Leve! Tech, Inc. (purchased by Marley
9/91).

Eval ADA Tachnologios, Inc.

Date of Evalustion: 09-25-92
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Certification:

Leak Threshold:

Applicability;

Capacity:

Waiting Time:

Test Poriod:

Temperature:

Water Sensor:

Colibration:

Comments:

Mariey Pump Co.
$800 Foxridge Drive
Mission, KS 86202
Tel: (913) 831-5700

DRAFT

Marley Pump Co.

Red Jacket ATM System,
Ver. RLM 5000, 5001, and 9000

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with P,=100% & Pg,=0%.

0.1 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, and solvent.

The maximum tank capacity is 15,000 gallons.
The tank must be between 50 and 95% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 6 hours,

The minimum data collection time must be 3 hours.
Test data must be acquired and recorded by a computer.
There must be no dispensing or product delivery during the test.

A minimum of 5 temperature sensors must be used to determine the
average temperature of the stored hazardous substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 1.04 inches.
Minimum detectable water level change is 0.011 inches.

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instructions.

The equipment was not evalvated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product leve! is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

Evsluator: Ken Wilcox Associates

Date of Evaluation: 04/02/91
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Marley Pump Co.

Red Jacket PPM 4000, RLM 9000, RLM 10000, ST 1401, ST 1401L, ST 1801, and ST1801L

Certification:

Leak Threshold:

Applicability:

Specification:

Waiting Time:

Test Period:

System Features:

Calibration:

Marlay Pump Co.
5§800 Foxridge Drive
Mission, KS 68202
Tel: {913) 813-5700

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 3 gallons per hour with P,=100% & P,,=0%.

3 gallons per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel and solvent.

System is installed on pressurized fiberglass and steel piping.
The piping system volume must not exceed 56 gailons.
Tests are conducted at 5-10 psi.

There is no waiting period between product delivery and testing.
There is no waiting period betwaan last dispensing and tegting. . . .. _

The minimum data collection time {response time) for the test is 1 second.
Test data must be acquired and recorded by a microprocessor.
Calculations are automatically done by the microprocessor.

This system is permanently installed on the pipeline and automatically tests
the line.

Uses a preset threshold and a single test to determine whether the pipeline
is leaking,

This system records and displays day, date, time of positive test.

If a leak is declared, this system displays a message, triggers an alarm, and
shuts down the dispsnsing system.

Sansor must bs checked and calibrated annually in accordance with
manufacturer's instructions.

Eval : Kon Wilcox A

Date of Evaluation: 3/11/91
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Red Jacket PPM 4000, RLM 9000, RLM 10000, ST 1401, ST 14011, ST 1801, and ST1801L Red Jacket DLD snd XLD

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR (annual test) MECHANICAL LINE LEAK DETECTOR

Cartification:

Leak Threshold:

Applicability:

Specification:

Whaiting Time:

Test Period:

System Fesatures:

Calibration:

Marley Pump Co.
§800 Foxridge Drive
Mission, KS 68202
Tel: (913) 813-5700

Leak rate of 0.1 gallon per hour with Py=100% & P, =0%.

0.047 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diase!, aviation fuel and solvent.

System is installad cn pressurized fiberglass and stes! pining.
The piping system volume must not exceed 56 gallons.
Tests are conducted at 10 psi.

There is no waiting period between product delivery and testing.
There is no waiting period between last dispensing and testing.

The minimum data collection time must be 2.5 hours.
Test data must be acquired and recorded by a microprocessor.
Calculations are automatically done by the microprocessor.

This system is permanently installed on the pipeline and automatically tests
the line.

Uses a preset threshold and a single test to determine whether the pipeline
is teaking.

This system records and displays day, date, time of positive test.

If a leak is declared, this system displays a maessage, triggers an alarm, and
shuts down the dispensing system.

Sensor must be checked and calibrated annually in accordance with
manufacturer's instructions.

Eval Ken Wilcox A iat

Date of Evalustion: 3/11/91
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Certification:

Leak Threshold:

Applicability:

Soacification:

Whaiting Time:

~ Test Period:

System Features:

Calibration:

Mariay Pump Co
§800 Foxridge Drive
Mission, KS 66202
Tel: (913) 813-5700

Leak rate of 3.0 gallon per hour with P,=100% & Pp,=0%.

2.0 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fue! and solvent.

System is installed on pressurized fiberglass and steel piping.
The piping system volume must not exceed 129 gallons.
Tests are conducted at 8-12 psi.

There is no waiting period batween product delivery and testing.
There is no waiting period between last dispensing and testing.

The minimum test time {response time) is 6 seconds.

This system is permanently installed on the piping and automaticaliy tests
the line. it uses a preset threshold and a single tast to determine whether
the piping is leaking.

If a leak is detected, this system restricts fuel flow to dispenser.

Equipment must be checked annually in accordance with manufacturer's
instructions.

Eval Ken Wilcox A it

Date of Evaluation: 12/21/20
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Certification:
Leak Threshold:

Applicability:
Specification:

Waiting Time:

Test Pariod:

System Features:

Calibration:

Marisy Pump Co,
5800 Foxridge Drive
Mission, KS 86202
Tel: (813) 813-5700

e DRAFT

Marley Pump Co.

Red Jacket FX1/FX2

MECHANICAL LINE LEAK DETECTOR
Leak rate of 3.0 gallons per hour with P,=100% & P.,=0%.

2.0 gallons per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, and some soivents.

System is installed on pressurized fiberglass or steel. The piping syste_m
volume must not exceed 257 gallons. Tests are conducted at 8-12 psi.

There is no waiting period between delivery and testing. . L
There is no waiting period between last dispensing and testing. Stabilization
time up to 45 minutes after dispensing may be required when temperature
extremes are present.

The test time {response time) is less than 5 minutes.

This system is permanently installed on the piping and automatically tests
the line. It uses a preset threshold and a single test to determine whether

the piping is leaking. If a leak is dstacted, this system restricts flow to the
dispenser.

Equipment must be checked annually for capability of detecting a teak of
3.0 gallons per hour in accordance with manufacturer's instructions.

Evaluator: Kon Wilcox Associstas

Date of Evaluation: 3/14/94
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" Test Period:

Certification:

Leak Threshold:

Applicability:
Spacification:

Waiting Time:

System Features:

Calibration:

00mmmts;

Mariey Pump Co.
5800 Foxridge Drive
Mission, KS 66202
Tel: (913) 813-5700

¥ &

DRAFT

Marley Pump Co.

Red Jacket FX1/FX2 Flexline

MECHANICAL LINE LEAK DETECTOR
Leak rate of 3.0 gallons per hour with Py =100% & P,,=0%.

2.0 gallons per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, and some solvents.

System is instalied on flexible pipeline.The piping system volume must not
exceod 49.6 gallons.

There is no waiting pericd batwasn dalivery and testing.
There is no waiting period between last dispensing and testing.

The test time (response time) is less than 3 minutes.

This system.is permanently installed on the piping and automatically tests
the line. It uses a preset threshold and a single test to determine whether

the piping is leaking. If a leak is detected, this system restricts flow to the
dispenser.

Equipment must be checked annually for capability of detecting a leak of
3.0 gallons per hour in accordance with manufacturer's instructions.

Envirofiex pipeline was used during this evaluation which had a bulk
modulus of 1,280 psi.

In order for the leak detector tc have adequate test, time delays must be
integrated into the electronic dispensing equipment or retrofitted in the
junction box. Without this delay, the nozzles cannot be guaranteed being
closed for sufficient time to allow the leak detector to compile its line test
and provide uninterrupted service.

Ken Wilcox A

Date of Evaluation: 3/22/94
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Certification:

Leak Threshold:

Applicability:

Specification:

Waiting Time:

Test Period:

System Features:

Calibration:

Mariey Pump Co.
5800 Foxridge Drive
Mission, KS 66202
Tel: (913} 813-5700

Red Jacket FX2/FX2-D (Bigflow)

MECHANICAL LINE LEAK DETECTOR
Leak rate of 3.0 gallons per hour with Py =100% & P, =0%.

2.0 gallons per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoling, diasel.

System is installed on pressurized fiberglass or steel. The piping system
volume must not exceed 362 gallons. Tests are conducted at 8-12 psi.

There is no waiting period betwesn delivery and testing.

There is no waiting pariod between last dispensing and testing.
Stabilization time up to 45 minutes after dispensing may be required when
temperature extremes are present.

The minimum test time (response time) is 3 minutes.

This system is permanently installed on the piping system and automatically
tests the line. It uses a preset threshold and a single test to determine

- whether the piping is leaking. If a leak is detected, this system restricts

flow to the dispenser.

Equipment must be checked annually for capability of detecting a leak of
3.0 gallons per hour in accordance with manufacturer's instructions.

Evaluator: Xen Wilcox Associates

Dstes of Evaluation: 3/165/94 & 6/1/94
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Certification:

Leak Threshold:

Applicability:
Specification:

Waiting Time:

Test Period:

System Features:

Calibration:

Marey Pump Co.
5800 Foxridge Drive
Mission, KS 68202
Tel: (913) 813-5700

RAET

- - Y2 11

Marley Pump Co.

Red Jacket XLP

MECHANICAL LINE LEAK DETECTOR
Leak rate of 3.0 gallon per hour with P,=100% & P, =0%.

2.0 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fue! and solvent.

System is installed on pressurized fiberglass and stesl piping.
Ths piping system volums must not excesd 129 gallons.
Tests are conducted at 15-22 psi.

There is no waiting period between delivery and testing.
There is no waiting period between last dispensing and-testing.

The minimum test time {response time) is 6 seconds.

This system is permanently installed on the piping and automatically tests
the line. It uses a preset threshold and a single test to determine whether
the piping is leaking.

If a leak is detected, this system restricts fuel flow to dispenser.

Equipment must be checked annually in accordance with manufacturer’s
instructions.

Evaluator: Ken Wilcox Associates

Date of Evalustion: 12/21/80




Certification:

Leak Threshold:

.. Applicability:

Specification:

Waiting Time:

Teost Pariod:

System Features:

Calibration:

Maray Pump Co.
$800 Foxridge Drive
Mission, KS 68202
Tel: (913) 813-5700

Mardey Pump Co.

Red Jacket XLP

MECHANICAL LINE LEAK DETECTOR
Leak rate of 3.0 gallon per hour with P,=100% & P, =0%.

2.0 gallon per hour (a leak is doclarad if the output of the measurement .
system exceeds this threshold). :

Gasoline, diesel, aviation fuel and solvent. .
System is installed on pressurized flexible piping.

The piping system volume must not exceed 48.9 gallons,
Tests are conducted at operating pressure.

_ There is no waiting period between delivery and testing.

There is no waiting period between last dispensing and testing. -

The minimum test time (response time) is less than 3 minutes.

This system is permanently installed on the piping and automatically tests
the line. It uses a preset threshold and a single test to determine whether
the piping is leaking.

If a leak is detected, this system restricts fuel flow to dispanser.

Equipment must be checked annually in accordance with manufacturer's
instructions.

Evaluator: Ken Wilcox Associatos

Date of Evaluation: 04/19/93
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Mins Safety Appliances

Tankgard
Version: P/N 481532 S/N 03095

VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:

Qutput type:

quantitative-

Sampling frequency: continuous
Operating principle: metal oxide semiconductor

Test Results:

"Accuracy (%):

- —--Dataction Tima {eoc): -

Fall Time {min:sac):

Lower Detection Limit{ppm):

Specificity Results:
Activated (100%):

Banzens 2:Mathvibutane

100 100

[ - 18 - - - -
04:12 04:42

12.5 12.5

Banzens, n-Butane, n-Hexane, 2-Methylpentane, Toluene, Isobutane

Manufacturer's Specifications:

Maximum Wire Distance:
Response Time:

Recover Time:

Sensor Life:

Mine Safety Appliancos
P. 0. Box 427
Pitteburgh, PA 15230
Tel: (412) 776-8600

500 ft using 18 AWG
30 seconds

1 minute maximum

2 year warranty

Eval C i Mellon R h Institution

Date of Eveluation: 3/26/91
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Rine Saiety Appiisnces

Tankgard Vill
Varsion: P/N 488803 S/N 00389

VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:

Qutput type: quantitative

Sampling frequency: continuous

Operating principls: metal oxide semiconductor

Test Results:

Banzene 2-Mathvibutana
Accuracy {%): 100 100
Detaection Time (sec): 5 16
Fall Time (min:sec): 04:12 04:42
Lower Detection Limit (ppm):  12.5 12.5

Spacificity Results:

Activated(100%): benzene, n-Butane, n-Hexane, isobutane, 2-methylpentane, toluene

Manufacturer’'s Specifications:

Maximum Wire Distance: 500 ft using 18 AWG

Response Time: 30 seconds

Recover Time: 1 minute maximum

Sensor Life: 2 year warranty

Mina Safety Applisnces Evall Ci gie Malion R h [nstitut
P. 0. Box 427

Pittsburgh, PA 15230

Tel: (412) 776-8600 Date of Evelustion: 3/28/91

M

Certification:

Leak Threshold:
Applicabiity:
Capacity:

Waiting Time:

Test Period:

Tempaerature:

Ground Water:

Calibration:

Comments:

NDE Environmental

8806 Wall Strest, Suite 308

Austin, TX 78764
Tel: (800) 800-4833

!

RA

)

T

NDE Environmantal

Computerized VPLT Underfilled Tank Tightness Testing System

@

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=99.9% & P, =0.1%.

0.05 gallon per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4, fue! oil #6, solvents, waste oil
and other products.

The maximum tank capacity is 18,000 gallons.
The tank must contain at feast 24 inches of product.

The waiting time between product delivery to tank and test data collection
must be long enough to ensure a temperature change of less than 0.09
°F/hr, typically at least 2 hours.

The minimum data collection time must be 2 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from average over data window.

There must be no dispensing or product delivery during the test.

Typically 5 thermistors are used to determine the average temperature of
the stored product. A minimum of one is required.

Dapth to the watar table present in the backfill must be determined, and if
it is above the bottom of the tank, the product level in the tank is adjusted
to provide minimum of 1 psi pressure differential, positive or negative, on
the bottom of the tank during the test.

Sensors must be checked and calibrated annually.
The equipment was not evaluated using manifolded tanks.
This equipment only tests the portion of the tank that contains product.

As the product leve! is lowered the leak rate in a leaking tank decreases
{due to fower head pressure).

Evaluator: Ken Wilcox Assoc.

Date of Evsluation: 02-15-93
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DRAFT

NDE Environmaental

Sure Test - Assured Tight System, Series IV {Underfilled Test)

DRAFT

NDE Environmental

UST Ullage Test - Version ProEco U2

Certification:

Leak Threshold:

Applicability:

Capacity:
Waiting Time:

Test Period:

Temperature:

Ground Water:

Calibration:

Comments:

NOE Environmental Corp.
8908 Wall Street, Suite 308

Austin, TX 78754
Tel: (800) 800-4633

-

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 galion per hour with P, =99.99% & Pea=0.005%.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil, solvents, and waste oil.

The maximum tank capacity is 18,000 gallons,
The tank being tested must be between 11% and 95% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 6 hours.

The minimum data collection time must be 3 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from average of subsets of all collected data.
There must be no dispensing or product delivery during the test.

A minimum of 24 inches of product must be present for the temperature
probes to operate properly.

Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, the product level in the tank is adjusted
to provide minimum of 1 psi net pressure on the bottom of the tank during
the test.

Temperature probes and floats must be checked for proper operation prior
to each test.

The equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to fower head pressure). ' ’

Eval ADA Technologi

Date of Evaluation: 09-09-92
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Certification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:

" Test Period:

Test Pressure:

NON-VOLUMETRIC ULLAGE TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=95.24% & P, =0%.
Pressure decay trend not to exceed + 0.018 psi/hr.

Gasoline, diesel, aviation fusl, heavy fuel oils (#2 through #6), and solvents.

Maximum ullage volume is 10,260 gallons.

At least 2 hours between the end of adding the product and the start of
data collection.

" ‘Minimum data collection time must be 30 minutes (after data trend has
been established).

During the test, a total of 4,0 psi pressure at the bottom of the tank is
applied.

Tempersture: Temperature of ullage portion of the tank is monitored during the test. - A
correction factor is applied to account for temperature changes. The
correction factor is not applicable for ullage temperature changes greater
than 5°F,

Groundwater: Depth to the water table present in the backfill must be determined. If it is
above the product level, the ullage test pressure is maintained at a minimum
of 1.0 psi higher than the pressure exerted by water table.

Comments: - The product filled portion of the tank must be tested using a volumetric
underfilled test.
- This test method was third-party certified using #2 diesel fuel as the test
product.
- This test method was not third-party certified with manifolded tanks.

NDE Environmental Corp. Evsl ADA Technologies, Inc.

8908 Wall Street, Suite 308

Austin, TX 78754

Tel: (800} 800-4633

Date of Evaluation: 04-10-92
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Certification:
Leak Threshold:
Applicability:
Capscity:

Waiting tima:

Test Period:

Teast Prassure:

DRAFT

NDE Environmental

UTS-4T Ullage Tost

NON-VOLUMETRIC ULLAGE TANK TIGHTNESS TEST METHOD

Leak rate of 0.1 gallon per hour with P,=95.2%; Py, =0%.

" Make-up gas flow rate into uilage exceeding 0.275 cubic fest/hour.

Gasoline, diesel, aviation fuel, heavy fuse! oils #4, and solvents.
Maximum ullage volume is 7,500 gallons.

At least 2 hours between the end of adding the product and the start of data
collection.

Data collection time is at least 30 minutes. Test data is acquired and recorded
manually.

The pressure in the ullage portion of the tank is increased such that the net
pressure at the bottom of the tank {sum of ullage pressure and product head)
does not exceed 5.0 psi. It is maintained for a minimum of 5 minutes per 1,000
gallons of ullage. At the conclusion of this stabilization period, the uilage
pressure is reduced by 0.5 psi for the remainder of the test.

Cortification:

Leak Threshold:

Applicabliity:

Capacity:
Waiting Time:

Test Period:

Test Pressure:

Temparature:

Groundwater:

Comments:

™
DRAFT
NDE Envircnmental

U3 Uliago Test (Vacuum or Pressure)

NON-VOLUMETRIC ULLAGE TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 galion per hour with P, =100% & P, =0%.

A leak is declared if the noise signal detected is different from the baseline.
(Basaline is the noise signal before pressure or vacuum is applied to the tank.)

Gasoline, diesel, aviation fuel, fuel oil #4 and #6, solvent and waste oil. Since
ihis is an uliage test, it is applicable to virtuaily any fiuid.

Maximum ullage volume is 16,500 galions.
There is no waiting time required after product delivery to the tank.

The data collection time {determination of background noise and a leak) is a few
minutes. After the desired pressure has been reached, the tank should be
allowed to settle for ten minutes. Test period also depsnds on background ncise
at the site and on the size of the leak.

A vacuum blower to produce a vacuum of 1 psi in the ullage portion is used. Or,
a nitrogen pressure of 4 psi at the tank bottom is applied.

Acoustical signal is independent of product temperature.

Dapth to the water table present in the backfill must be determined. Ifitis
above the product leve!, a vacuum test should not be used. The pressurs test
may only be used if the ullage test pressure is maintained at a minimum of 1.0
psi higher than the pressure exerted by the water table. If this requires more
than 5 psi at tank bottom, then the ullage test should not be used.

- This test method was third-party certified using #2 diesel fue! as the test
product.

- During the third-party testing, the microphone was 25 feet away from the leak
source.

- Excess background noise can be a factor in the test result. If background
noise is too high, the test is inconclusive.

- Noise signals are tape recorded (not digitally recorded).

- This test method was not third-party certified with manifolded tanks.

- When testing with vacuum, this test method may not be offective in some
backfill, because some particles (such as clay) may plug a hole in the tank.
- If the soil is saturated with product, this test will not detect air or water
ingress.

Temperature: Temperature of the ullage must be monitored, and the rate of change of ullage
temperature must not exceed manufacturer’s tabulated values.

Groundwater: Depth to the water table present in the backfill must be determined, _and ifitis
above the product level, the net outward pressure must exceed 1 psi throughout
the ullage.

Comments: - The product portion of the tank must be tested using a volumetric underfilled
taest.

- This test method was third-party certified using #2 diesel fuels as the test
product. . .
- This test method was third-party certified using manifolded tanks.

NOE Environmaental Eval Mid R h b

8908 Wall Street, Suite 308

Auntin, TX 78754

Tel (800) 800-4633 Dats of Evaluation: 12-04-92
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NOE Environmental Corp,
8906 Wall Streat

Austin, TX 78754

Tel: (800) 800-4833

Evalustor: Ken Wilcox Asscclates

Date of Evaluation: 1/16/93
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Certification:

Leak Threshold:

Applicability:

DRAFT

NDE Environments!

Proline Test Serias lll, Version 1.0

LINE TIGHTNESS TEST METHOD
Leak rate of 0.1 galion per hour with P;=99.0% & P, =0.1%.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fuel oil #4 & #6, solvents, and waste oil.

Cartification:

Leak Threshold:

Applicability:

NDE Environmental

PTK-88

LINE TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=99.8% & P,,=1.3%.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, fue! oil, solvent, and waste oil.

Specification: System tests fiberglass and steel piping. Specification: System tests fiberglass and steel piping.
. The piping system volume must not exceed 41 gallons. The piping system volume must not exceed 40 gal.

Tests are conducted at 150% of the line operating pressure. Tests are conducted at 150% of the line operating pressure.
Mechanical line leak detector must be removed from the pipeline system _ _ The mechanical line leak detector must be removed from the pipeline
being tested. system being tested.

Waiting Time: No waiting time between last delivery of the product to the tank and the Waiting Time: There is no minimum waiting period between product delivery and testing.
start of data collection. Minimum waiting period between last dispensing and testing is one hour.
Minimum waiting time between last dispensing and testing is one hour.

Test Period: The minimum data collection time must be 10 minutes per cycle.

Test Period: The minimum data collection time for the test must be one hour. Test data is acquired and recorded manually.
Pipe deflection, vapor pockets, and large temperature differences may Manual calculations are performed by the operator on site,
produce inconsistent readings, testing to continue until stable conditions are :
present. Calibration: Sensors must be calibrated before each test.
Test data must be acquired and recorded manually.
Manual calculations are performed by the opsrator on site.

Calibzation: Sansors must be calibrated bsfore each test.

NOE Environmentasl Corp.
8908 Wall Street, Suite 308
Austin, TX 78754

Tel: {800) 800-4633 Date of Evalustion: 2/14/91

NDE Environmentel Corp.
8906 Wall Streot, Suite 308
Austin, TX 78754

Tel: (800) 800-4633

h Institute

Date of Evaluation: 08-30-91
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Certification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Test Period:

Other Limitations:

OIC Tanks Corporation
Fiberglsss Tower
Toledo, OH 43099
Tel: (419) 248-5476

DRAFT

OIC Tanis Corporaiion

0/C TANXS Hydroststic Pracision Tenk Test for DWT-Type 1l Tenks

DOUBLE WALLED TANK TIGHTNESS TEST

Leak rate of 0.1 gallon per hour with per hour with P, =99.9% &
Pra=1.2% without dispensing and with P, =95% & P;,=5.0%.

0.05 gallon per hour without dispensing and 0.07 gallon per hour with
dispensing (a leak is declared if tha output of the measurement system
esxceeds this threshold).

Gasoline, diesel, aviation fuei, and fuel oii #4.

The maximum tank capacity is 13,000 gallons.
The tank may be tested from zero to 100% full.
The maximum tank diameter must be 10 fest.

Minimum waiting time. between product delivery and test data collection
must be 24 hours.

Minimum waiting time betwssn "topping off" the annular space with liquid
and test data collection must be 3 hours.

There must be no dispensing or product delivery during the test waiting
time.

The minimum data collection time must be 4 hours.

Tha maximum amount of liquid allowed to withdraw from the tank during
the test must be 150 gallons per hour.

A leak is not declared unless the threshold is excesded in two tests,
separated by at lsast 8 hours which are performed without dispensing and
without changes in the water table.

Volume of trapped vapor not to exceed 20 gallons. The change in
baromatric prassure must be less than 0.04 psia over the 4-hour test
period. The annular space is at least 100% full with either water or
antifreeze. If the ground water is above the bottom of the tank, and no
product is being dispensed during a test, the total change in ground water
elevation during a test must be less than 1.5 inches per hour. If the ground
water is below the bottom of the tank or not changing during a test, the
total changs in product level during a test must be less than 0.75 inches
per hour.

Evaluator: Vista Ressarch

Date of sveluation: 05-15-91
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One Fius Comporation

Lozk Edge
Models 100-3001. 100-4001

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Dstector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: product permeable
Test Rosuits:
Commercial Synthetic
Accuracy{%) 100
100
Detection time(hr:min:sec) 00:05:41 00:05:14
Fall Time (hr:min:sec) 00:30:39 00:18:36
Lower detection limiticm) 0.02 0.02
Specificity Results:

Activated:  commercial gasoline, n-Hexane, diesel fuel, Jot-A fuel, toluene, synthatic
gasoline, xylena(s).

Manufacturer’'s Specifications:
Operating temperatures: Sensor is -40°C to +74°C; Monitor Module is -20°C to
49°C,

Comments:

EPA and many states require detection of 1/8 inch of product, which is 0.32 cm. This
detector is reusable.

One Plus Corporation Evaluator: Underwriters Laboratoriss Inc,
1955 Shermar Rd., Suite 100

Northbrook, iL 60062

Tel: (708) 498-0855 Date of svaluation: 12-17-91
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DRAFT o DRAFT

Pstriot Senscrs & Controls Corp. Patriot Sensors & Controls Corp.
7021 Digita! Tank Gauge 7021 Digital Tenk Gauge
AUTOMATIC TANK GAUGING SYSTEM AUTOMATIC TANK GAUGING SYSTEM
Cartification: Leak rate of 0.2 gallon per hour with P, = 99.96% & P;, = 0.044%. Certification: Leak rate of 0.1 gallon per hour with P, = 95.34% and P,, = 4.66%.
Leak Thrashold: 0.1 gallon per hour (a leak is declared if the output of the measurement Leak Threshold: 0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold). system exceeds this threshold).
Applicability: Gasoline, diesel, aviation fuel, and solvents. Applicability: Gasoline, diesel, aviation fuel, and solvents.
Capacity: The maximum tank capacity is 15,000 gallons. ‘ Capacity: The maximum tank capacity is- 15,000 gallons.
The tank must be 10% to 95% full. The tank must be 10% to 95% full.
. Waiting Time: Minimum waiting time between product delivery and test data collection Waiting Time: Minimum waiting time betwasn product delivery and test data collection
_ N must be 2 hours. s - - - - - wust bo 8 hiours. T
There must be no dispensing or product dallvery during the test waiting There must be no dispensing or product delivery during the test waiting
time. time,
Test Period: The minimum data collection time must be 4 hours. Test Period: The minimum data collection timé must be 4 hours.
Test data must be acquired and recorded by the 7021 controller. Test data must be acquired and recorded by the 7021 controller.
Leak rate calculated from data determined to be statistically valid. Leak rate calculated from data determined to be statistically valid.
Temperature: Minimum of 1 resistance temperature detector must be used to determine Temperature: Minimum of 1 resistance temperature detector must be used to determine
the average temperature of the stored product. the average temperature of the stored substance.
Water Sensor: A water gensor must be used to detect water incursion. Water Sensor: A water sensor must ba used to detect water incursion.
Minimum water level detectable in the tank is. 0.947 inches. Minimum water level detectable in the tank is 0.947 inches.
Minimum detectable water leve! change is 0.0254 inches. ) ‘ ) Minimum detectable water level change is 0.0254 inches.
Calibration: Temperat\;ro sensors and probe must be checked and calibrated annually in Calibration: Temperature sensors and probes must be checked and calibrated annually in
: - accordance with manufacturer’'s instructions. accordance with manufacturer's instructions.
Comments: This equipment was not evaluated using manifolded tanks. ’ Comments: This equipment was not evaluated using manifolded tanks,
This equipment tests only that portion.of the tank which contains product. This equipment only tests that portion of the tank which contains product.
As the product leve! is lowered, the leak rate in a leaking tank decreases As the product level is lowered, the lsak rate in a leaking tank decreases
{due to lower head pressure). (due to lower head pressure).
This equipment was originally manufactured by MagneTek (Patriot’s This equipment was originally manufactured by MagneTek (Patriot's
predecessor). . predecessor).
This system is identical to AP Ronan’s X-76 ETM ATGS. This system is identical to API Ronan’s X-76 ETM ATGS.
Patriot Sensors & Controls Comp. Evsluator: Ken Wilcox Associates Patriot Sensors & Controls Corp. ' 7 Eveluator: Ken Wilcox Associates
1080 N. Crooks Road 1080 N. Crooks Rosd
Clawson, M|  48017-1087 Clawson, Ml 48017-1097
Tel: {810) 435-0700 Date of Evaluation: 02-07-81 : Tel: (810) 435-0700 Date of Evalustion: 02-07-91
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PermAiert Ewas oW

PAL-AT Models AT20C, ATS0C, AT40K
AGW Ssensor Cable

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
QOutput type: qualitative for presence of product
quantitative for location
Sampling frequency:- continuous
Operating principle: capacitance change
Test Results™
1/3 MER™®  2/3 MER MER
1348 f1, 2644 ft. 3982 1.
Accuracy (%) 100 100 100
Response time (min) 9.92 6.25 21.28
Recovery time {min) 1.0 1.0 1.0
Product activation height {cm) 2.03 1.13 5.00
Detection fength {cm) 116.3 63.8 286.1
Lower Detection Limits:
Product act. height {cm)  Not det. Not det. 5.1
Detection fength (cm) Not det. Not det. 295.6

*  at a flow rate of 0.14 gal/r in test chamber
** MER is Maximum Effective Range, the longaest length of sensor cables and/or jumper
cables that can ba connected to form a leak detection network.

Specificity Resuits:
Activatad: _diazal fual, svnthetic fuel, home heating oil #2, water.

. MMocw'M's Specifications:

Comments: EPA and many states require detection of 1/8 inch of product, which is 0.32 cm, for
- ground water monitoring. The test procedures used were those in Carnegie Mellon
Research institute’s "Tast Procedures for Third Party Evaluation of Leak Detection
Methods: Cable Sensor Liquid Contact Leak Detection Systems®: Final Report -
November 11, 1991. Evaluation also covered quantitative leak location.

ParmAlert Evak [~ 5o Mellon R h Institute
7720 North Lehigh Avenus
Nilos, IL 80714-3491
Tel: (708) 966-2180 Date of evaluation: 01-17-92
123
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PermAlert

PAL-AT Models AT20C, AT50C, AT40K
with PHFW Hydrocarbon Probe and Type 1 Sensor

LIQUID-PHASE QUT-OF-TANK PRODUCT DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: product soluble
Test Results:
Commercial Synthetic
Gasoline Gasolineg
Accuracy(%) 100 100
Detection time{min:sec) 00:24 00:09
Fall Time (min:sec) Not App. Not App.
Lower detection limiticm) 0.01 0.01
Specificity Resuits:

Activated:  commercial gasoling, n-Hexane, diese! fuel, Jet-A fuel, toluene, synthetic
gasoline, xylena(s).

Manutacturer's Spacifications:
Operating temperatura range is O°F to 90°F,
Comnonu'

EPA and manv states require detection of 1/8 inch of product, which is 0.32 cm. This
detector is not reusable.

PermAlert Evel C gie Mellon R h Institute
7720 North Lehigh Avenus

Niles, 1L 60714-3491

Tel: {708} 986-2190 Date of Evaluation: 09-15-92
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PermAlert

PAL-AT Models AT20C, AT60C, AT40K
with PHFW Hydrecarben Probe and Type 2 Sensor

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Qutput type: qualitative
Sampling frequency: continuous
Operating principle: product soluble
Tost Results:
Commercia! Synthetic
Gasoli .
Accuracy(%) 100 100
Detection time{min:sec) 14:39 08:45
Fall Time {min;eae) - Mot Amn = - Mot leos - - S

Lower detection limiticm) 0.01 0.01
Spociﬁéhy Resuits: . '

Activated: commerc:al gasolme, n-Hexano, diesel fuel,. Jet-A fuel toluene, svmheuc
gasoline, xylens(s). o .

Moenufacturer’s Specifications:
Operating temperature range is 0°F to 90°F.
Commaents:

EPA and many states require detection of 1/8 inch of product, which is 0.32 cm. This
detector is not reusable..

PormAlert Eval Ci gie Mellon R h |
7720 North Lehigh Avenue

Nites, 1L 60714-3491

Tel: {708) 968-2180 Dato of Evelustion: 8-15-82
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DRAFT

PermAlert

PAL-AT Models AT20C, AT50C, AT40K
TFH Hydrocarbon Sensor Cable

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Output type: qualitative for presence of product
quantitative for location
Sampling frequency: continuous
Operating principle: capacitance change
Test Resuits”:
1/3 MER™  2/3 MER MER
) 3368 i, 2885 it. 4046 it
Accuracy (%) 100 100 100
- HESponsy Give i) - S.40 © 748 B 173 B
Recovery time (min) >60 >80 ~ >60
Product activation height (cm) 0.65 1.33 3.53
Detection length {cm) 27.7 . 56.8 150.4

Lower Detection Limits: )
Product act. height {cm) ~ Not det. Notdet. 3.6 .
Detection length {cm) . Notdet. - Notdet, . 152.9

*  at afiow rate of 0.16 gal/hr in test chamber
¢ ** MER is Maximum Effective Range, the fongest length of sensor cables and/or jumper
. cables that can be connected to form a lesk detection network., -

Activated: diesel fuel, synthetuc fuel, home heating oil #2
Not activated: water -

+ Menufacturer's Specificstions:

Commaents: EPA and many states require datection of 1/8 inch of product, which is 0.32 cm, for
ground water monitoring. Tha test procedures used were those in Carnegie Mellon
Research Institute’s "Test Procedures for Third Party Evaluation of Leak Detection
Moethods: Cable Sensor Liquid Contact Leak Detection Systems™: Final Report -
November 11, 1981. Evaluation also covered quantitative leak location.

PermAlert Eval : Cornogio Mollon R h Institute
7720 North Lehigh Avenue

Niles, iL 60714-3491

Tel: (708) 968-2190 Date of evaluation: February 11, 1982
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Permilert

PAL-AT Models AT20C, ATE0C, AT40K
PHL Hydrocarbon Sensor

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Opoerating principle: electrica! conductivity
Test Resuits™: N
Commercisl -
Gasoline
Accuracy (%) 100
Response time (min) 1.13
Recovery time {min) 8.83

Product activation height {cm)}  0.53
Lower Detection Limit (cm) 0.38

* gt 2 flow rate of 0.13 gal/hr in a 4.8 cm diameter test chamber
Specificity Resuits:

Activated: dissel fuel, synthetic fuel, home heating oil #2
Not Activated: water

Manufacturer’s Spectiications:
Comments: The test procedures used were those in Carnegie Mellon Research Institute’s "Test

Procedures for Third Party Evaluation of Leak Detection Methods: Point Sensor Liquid
Contact Leak Datection Systems™: Final Report - November 11, 1561,

PermAlert Evaluator: Carnegle Mellon Research Institute
7720 North Lshigh Avsnue
Nilos, IL 60714-3491
Tel: (708) 9568-2190 Date of svaluation: February 5, 1982
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PermAlert NEYALET
LAANAAT &
TankWatch Models PHM10, PHMS

Combination Hydrocarbon/Water Proba
LIQUID-PHASE INTERSTITIAL DETECTOR

Dstector:
Qutput type: qualitative
Sampling frequency: continuous
Operating principle: slectrical conductivity
Test Results”: -
Commercial
Gasoling Water
Accuracy {%) ) N 100 - | 100
Response time (min) 0.30 . 1.68
Recovery tima {min) 1.97 <1
Product activation height (cm) 0.18 . 0.80

Lower Detection Limit {cm) 0.56 1.93

*  at a flow rate of 0.13 gai/hr in a 4.8 cm diameter test chamber

Specificity Results:
Activated: diese! fuel, synthetic fuel, home heating oil #2
Manufacturer's Spacifications:

Comments: The test procedures used were those in Carnegie Mellon Research Institute’s "Test
Procedures for Third Party Evaluation of Laak Detection Methods: Point Sensor Liquid
Contact Leak Detection Systems™: Final Report - November 11, 1991,

PermAlert Eval C ie Mellon R h Insti
7720 North Lehigh Averue

Niles, IL 60714-3491

Tel: (708) 8606-2190 Date of svsiustion: Juns 16, 1992
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DRAFT

PsrmAlert

TankWatch Madels PHM10, PHMS
Hydrocarbon Probe

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous

Operating principle: electrical conductivity

Test Results®:

Commerciat
Gasoline
Accuracy (%) 100
Response time (min) 0.25
Recovery time (min) 2.33 - B
‘Product activation height iom)  0.17 s -

Lower Detection Limit {cm) 0.38

* ata fiow rate of 0.14 gal/hr in a 4.8 cm diameter test chamber

Specificity Results:

Activated: diesel fuel, synthetic fuel, home heating oil #2
Not Activated: water

Manufacturer’s Specifications:

’ . i i itute’s "Test
Comments: The test procedures used were those in Carnegie Me.llon Research ln;utute s "Test
° Procedures for Third Party Evaluation of Leak Detection Methods: Point Sensor Liquid
Contact Leak Detection Systems™: Final Report - November 11, 1991.

PormAlert Evak [+ gie Mellon R: h Institute
7720 North Lehigh Avenus
Nites, IL 80714-3491
Tel: (708) 966-2180

Date of evaluation: June 18, 1992
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DRAF

Petro Vend, Inc.

SiteSentinel System
30-3208, -3207, -3210 Sensors

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: product permeable
Test Results:
Commercial Synthetic
Gasoline Gasoline
Accuracy(%) 100 100
Detection time(hr:min:sec) 00:01:41 00:05:14. ___ B
Fail Time (hr:min:sec) 07:28:44 00:18:36
Lower detection limit{cm) 0.02 0.02
Specificity Results:
Activated: commercial gasoline, n-Hexane, diesel fuel, Jot-A fusl, toluene, synthetic

gasoline, xylene(s).
Manufacturer’s Specifications:
Conductive polymer.
Comments:

EPA and many states require detection of 1/8 inch of product, which is 0.32 cm. This
detector is reusable. The third party evaluators identified these sensors as identical to One
Plus Corporation’s Models 100-3001 and 100-4001 Leak Edge Hydrocarbon Leak Monitor
System. The evaluation was abbreviated and used some data from the One Plus system
evaluation.

Petro Vend, Inc.
€900 Santa Fo Drive
Hodgkina, IL 80525
Tel: (708) 485-4200

Eveluator: Underwriters Laboratories, Inc.

Date of Eveluation: 12-10-92
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DRAFT
Petro.Vend. inc. Pstro Vend, Inc. Y
LJ’ Bws "F T
Potrosentry IV, Petrosentry VI, SiteSentinel Petrossntry IV, Petrosentry Vill, SiteSentine
Liquid Sensor Universal Reservoir Sensor
LIQUID-PHASE INTERSTITIAL DETECTOR LIQUID-PHASE INTERSTITIAL DETECTOR
Detector: Detector:
Output type: qualitative OQutput type: qualitative
Sampling frequency: continuous Sampling frequency: continuous
Operating principle: thermal conductivity Operating principle: float switch
Test Results™: Test Rosults™:
Commerciat B0 wt% Ethyiena giyeol 30 wt% Calcium chloride
Gasoline in water in water
Accuracy (%) 100 Up Down Up Down
Response time (min) 0.51 Accuracy (%) 100 100 100 100
Recovery time (min) <1 Response time (min)  19.62 16.86 17.77 15.91
Product activation height {cm)  0.35 Recovery time {(min) <1 <1 <1 <1
Lower Detection Limit {cm) 0.76 Product activation
height {cm) 20.9 5.90 20.5 5,95
*

at a flow rate of 0.14 gal/hr in a2 4.8 cm diameter test chamber

® at a flow rate of 0.21 gal/hr in test chamber
Specificity Resuits:

Specificity Resuits:
Activated: diese! fus), synthetic fuel, home heating oil #2, water
. Not applicable
Manufacturer’s Specifications:
Manufacturer's Specifications:

Comments: The test procedures used were those in Carnegie Mellon Research Institute’s "Test

Procedures for Third Party Evaluation of Leak Detection Methods: Point Sensor Liquid Comments:
Contact Leak Detection Systems”: Final Report - November 11, 1991.

This point sensor is intended to monitor the level or either ethylene glycol or calcium chloride

solutions in the interstitial or annular space of a double-walled tank, by triggering an alarm if

any significant gain or loss of solution occurs. Evaluation was performed using procedures

from Carnegie Mellon Research Institute’s "Test Procedures for Third Party Evaluation of Leak

Detection Methods: Point Sensor Liquid Contact Leak Detection Systems": Final Report -
November 11, 1991, modified to accommodate the intended purpose.

Petro Vend, Inc. Evel [of gée Mellon R h Insti
8300 Santa Fe Dr. Petro Vend, inc. Evaluator: Camagis Metlon Research Institute
Hodgkins, iL 60525-9909 6800 Santa Fe Dr.
Tol: (708) 485-4200 Date of Evaluation: 10-16-82 Hodgkins, IL 60525-9808
Tel: {708) 485-4200 Date of Evaluation: 10-15-92
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Petro Vend, Inc.

Petrosentry IV, Petrosentry Vi, SiteSentine!
Universal Sump Sensor

LIQUID-PHASE INTERSTITIAL DETECTOR
Detector:
Qutput type: qualitative
Sampling frequency: continuous

Operating principle: float switch

Test Results®:

Commercial
Accuracy (%) 100
Response time {min) 8.32
Recovery time {min) <1

Lower Detection Limit {cm) 3.97

* ata flow rate of 0.20 gal/hr in a 7.8 cm diameter test chamber

Specificity Resuits:
Activated: diessl fuel, synthetic fuel, home heating oil #2, water

Manutfscturer's Specifications:

Comnsnts: The test procedures used were those in Carnegie Mellon Research Institute’s "Test
Procedures for Third Party Evaluation of Leak Detection Methods: Point Sensor Liquid
Contact Leak Detection Systems”: Final Report - November 11, 1991,

Petro Vand, inc. Eval : Carnegie Melion R h I
86900 Santas Fe Dr.

Hodgkins, IL 60525-9909

Tel: (708} 485-4200 Date of Evaluation: 10-15-92
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Petro Vend, inc.

Petrosentry TLD I}

VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:

Output type: qualitative
Sampling frequency:  continuous
Operating principle: metal oxide semiconductor

Test Results:
Benzene 2-Methvibutane
Accuracy (%): 100 100
Detection Time (min:sec): 00:05 00:16
Fal! Time (min:sec): 04:12 00:42
Lower Detection Limit (ppm): 12.% 12.5

Specificity Results:
Activated: Benzene, n-Butane, n-Hexane, Isobutane, 2-Methylpentane, Toluene
Manufacturer’s Specifications:

Maximum Wire Distance: 500 ft using 18 AWG

LAY %]

Comments:

Petro Vend, inc. Eval Carnegie Mollon R h
8900 Santa Fe Drive

Hodgkins, IL 80525-9809

Tel: (708) 485-4200 Date of Evalustion: 03-28-91

134




RN ALT
URAF DRAFT
Peiro Vead, Wnc. Prisumarcator Comnany, inc.
SiteSentine! LDE 700, LDE 740, LDE 3000
Smart Module and Vapor Sensor Sensor Probe Models 9-901, 9-902, 9-803
VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR LIQUID-PHASE INTERSTITIAL DETECTOR
Detector: Detector:
Output type: qualitative Qutput type: qualitative
Sampling frequency:  continuous Sampling frequency: continuous

Operating principle: metal oxide semiconductor Operating principle: capacitance

Test Results: Test Resuits:
Commercial Synthetic Commarcia! Synthatic

Accuracy’ {%): 100 100 100 Accuracy{%) 100 100
Detection Time® (min:sec): 00:05 00:07 00:10 Detection time{min:sec) <00:01 <00:01
Fall Time® (min:sec): 06:30 03:35 04:26 Fall Time (hr:min:sec) Manual reset Manual-reset
Lower Detection Limit {(ppm): 10 10 10 Lower detection limit(cm):

9-901 0.32 0.36
* for tests conducted with 1000 ppm of test gas 9-902 0.36 0.34

9-803 0.76 0.74

Specificity Resuits:
Specificity Results:
Activated:  Commercial gasoline, Synthetic gasoline, JP-4 Jet Fuel, n-Hexane, Toluene,
Xylene(s) ’ Activated:  commercial gasoline, n-Hexane, diesel fuel, Jet-A fuel, toluene, synthetic
gasoline, xylene(s), water.

Manufacturer’s Specifications:
Manufacturer's Specifications:
Comments:
Tha test nrocedures used were those in Radian Corporation's draft report "Development of . Comments:

Procedures to Assess the Performance of External Leak Detection Devices: Vapor-Phase

ASTM-Formatted Methods,” June 29, 1990. EPA and many states require detection of 1/8 inch of product, which is 0.32 cm, for ground

water monitoring. This system is listed as interstitial. Evaluation followed a combination of
EPA’s "Standard Test Procedures for Evaluating Leak Datection Methods: Liquid-Phase Out-of-
Tank Product Detectors® and EPA’s "Standard Test Procedures for Evaluating Leak Detection
Methods: Nonvolumetric Tank Tightness Testing Methods.” This detector is reusable.

Petro Vend, inc. Eval Carnsgio Melon R h Institute
6300 Santa Fe Dr. Pneumarcator Company, Ino. Evaluator: Ken Wilcox Assoclates
Hodgkins, IL. 60525-9909 120 Finn Court
Tel: (708) 485-4200 Dato of Evaluation: 04-18-92 Farmingdsle, NY 11735
Tol: (516) 293-8450 Dats of Evaluation: 12-14-93
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Lo
Raychem Corporation

TraceTak Alarm and Locator Modﬁlu
TT502 Fuel Sensing Cable

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR
Detector;

Output type: qualitative for presence of product
quantitative for location

Sampling frequency: continuous

Operating principle: electrical conductivity

Test Results’:

1/3 MER"®  2/3 MER MER
334 m 665 m 295 m

Accuracy (%) 100 100 100
Response time {(min) _ _ 22.11 1713 .. 1043 . -
Recovery time (min) Not app. Not app. Not app.
Product activation height (cm) 1.53 1.53 1.53
Detection length {cm) 61 61 61
Lower Detection Limits:
Product act. height (cm} Not det. Not det. 0.77
Detection length (cm) Not det. Not det. 10

* at a flow rate of 0.17 gal/hr in test chamber
** MER is Maximum Effective Range, the longest langth of sensor cables and/or jumper
cables that can be connected to form a leak dstection network.

Spacificity Rosults:

Activsted: diesel fuel, synthetic fuei, home heating oil #2
Not activated: water

Manufacturer’s Specifications:

Comments: EPA and many states require detection of 1/8 inch of product, which is 0.32 cm, for
ground water monitoring. The test procedures used were those in Carnegie Mellon
Research Institute’s "Test Procedures for Third Party Evaluation of Leak Detection
Methods: Cable Sensor Liquid Contact Leak Detection Systems™: Final Report -
November 11; 1991. Evaluation also covered quantitative leak location.

Raychem Comporation Evel Carnegie Meilon R h ¢
300 Constitution Dr.
Menlo Park, CA 94025-1184
Tol: {415) 361-3333

Date of evaluation: May 15,1992
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Certification:

Leak Threshold:

Applicability:

Capacity:

W_amng Tima:

Test Period:

Temperature:

Ground Water:

Calibration:

Comments:

Schuster Instruments

211 East Grove Strest
Kawkawlin, Ml 48631

Tel: (517) 684-6638

v "

DRAFT

Schuster Instruments

Tel-A-Leak 1 (Overfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P, =99.86% & Py, =0.14%.

0.05 gallon per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diese!, aviation fuel, fuel oil #4, solvents and waste oil,

The maximum tank capacity is 15,000 gallons.
The tank must be 100% full.

Minimum waiting time betwesn product delivery to the tank and test data
collection must ba 6 hours.
Minimum waiting time bstwoon "iopping

be 1 hour.

P R L I
" ano 1est dais

The minimum data collection time must be 1 hour.

Test data is acquired and recorded manually and by a computer.

Leak rate calculated from average of the last 10 consecutive 6 minute
readings.

There must be no dispensing or product delivery during the test.

A minimum of 10 temperature sensors must be.used to determine the
average temperature of the stored product.

Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, product level must be adjusted to
provide 2-4 psi net pressure on the bottom of the tank during the test.
Sensors must be checked and calibrated annually.

This system was not evaluated for use in manifolded tanks.

Evaluator: W. A, Kibbe & Associstes

Date of Evsiuation: 11-28-80
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" Comments:
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Simmons Sirvey Corporaiion

SIR 5.7 (quantitstive)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

The median monthly throughput for tanks used in the evaluation was 7,000
gallons. - '

Leak rates ranging from 0.05 to 0.2 gph were used in the evaluation.
This evaluation did not include data from manifolded tanks.

Data sets used in this evaluation were supplied by the evaluator.

l | |

D&
ESBWS wa

S.LR, Intemational, Inc,

Mitcheli’s SIR Program v.2.6 12-13-91 (Quantitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Certification: Method is certified to detect a 0.1 gph leak rate with P,=99.0% and Certification: Method is certified to detect a 0.1 gph leak rate with P, =98% and
Pea=1.0%. Pra=2%.
Leak Threshoid: A lask is declared when leak rate exceeds 0.05 gallon per hour. Leak Thvuhold: A leak is declared when-leak rate exceeds 0.05 gallon per hour.
Applicabiity: Motor vehicle fuels. Applicability: Gasolina, diess!, aviation fuel, and fuel oil #4.
© Tank Capacity: . Maximum tenk capacity shall not exceed 18,000 gallons. Tank Capacity: Maximum UST capacity shall not excesd 18,000 gallons.
‘Data Requirement: Minimum of 30 days of product tevel and flow through data. Data Requirement: -Minimum of 32 days of product level and flow through data.
All 41 data sets were analyzed with conclusive results. Comments: Of the 41 data sets presented for evaluation, only 24 "best” analyses were

- returned. 17 data sets were not analyzed.

The median monthly throughput for tanks used in this evaluation was 6313
gallons.

Leak rstes of 0.049 to 0.21 gph weare ussd in the evaluation.
Data sets used in this evaluation were supplied by the evaluator.

This evaluation did not include data from manifolded tanks.

oRbF

v

Evsl 5.5.G. A i

Simmons Sirvey Corporation
9550 Forest Lans, Ste. 720
Dollas, TX 75243-5934 i

Tol: 1800) 848-8378 Date of Evaiuation: 12-16-92 S.L.A. Intarnational, Ino.

2505 N. Moore Ave,
Moore, OK 73160
(800) 793-1800

Evalustor: Ken Wilcox Associates

Date of Evaluation 01-27-82
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DRAFT

Sir Phoenix, Inc.

SIR MONITOR (quantitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Certification: . Method is certified to detect a 0.1 gph leak rate with P,=99.0% and
Pea=1%.

Leak Threshold: A leak is doclared'when leak rate oxéuds 0.05 gallon per hour. ‘

Applicabiity: Gasoline, diesel, avistion fusl, and fuel oil #4.

Tank Capacity: Maximum tank capacity shall not exceed 18,000 gallons.

Vendor requires 90 days of product level and flow through data before

Data Requirement:
. : making the first evaluation.-

-~ - R - bl MM oo o
LOommen: Of the 41 data it

Présenied Tor evaiuation, S wers inconciusive.

The median monthly throughput for tanks used in the evaluation was

14,600 gallons.
Leak rates of 0.05, 0.1, and 0.2 gph were used in. this “evaluaﬁon.
Data sets used in this evaluation were supplied by the vendor.

This evaluation did not includs data from manifolded tanks.

Sir Phoenix, Inc,

P.0. Box 588
Lawrenceburg, TN 38464
{615) 762-3300

Evaiustor: Nsthan Adems, Middle TN State Univ. -

Date of Evaluation 11-06-92

s

Certification:

Leak Threshold:

Applicability:
Capacity:

Waiting Tims:

Tol( Period: -

Temperature:

Ground Water:

Calibration:
Comments:
Soiitest, Inc.

88 Albrecht Drive
P. O. Box 8004

1.

DRAFT

Soiltest, Inc

Soiitest Ainlay Tank ‘Tegrity Tester, S-3 (Overfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P, =99% and P, =1%.

0.05 galion per hour-(a leak is daclared if the output of the measurement
system exceeds this threshold),

Gasoline, diessl.

The maximum tank capacity is 15,000 gallons.
The tank must be 100% full.

Minimum waiting time between preduct dslivery to ths tank:and test data
collection must be 10 hours.

Minimum waitinn tima hatwaan "tannina off* and tace data onllantinn muse -
...................... o 2NWEST TWEeE T v COROTLTH ool

be 2 hours.

The minimum data collection time must be 1.5 hours. -

Test data is acquired and recorded manually and by a strip chart recorder.
Leak rate is calculated from data of last 1.5 hours of test period.

There must be no dispensing or product delivery during the test.

A minimum of 3 thermistors must be used to datermine the average
temperature of the stored hazardous substance.

Depth to the water table present in the backfill must ba-determined, and if
it is above the bottom of the tank, product leve! must be adjusted to
provide 2-4 psi net pressure on the bottom of the tank during the test.

Level sensors must be calibrated before each test.
Temperature sensor must be calibrated annually.

This equipment was not evaluated using manifolded tanks.

Eval Law Engineering Industrisl Servicas

Leke Biuff, IL 80044-8004

Tel: (800) 323-1242

Oate of Evaluation: 11-28-90
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Centification:

Leak Threshold:
Applicability:

Tank Capacity:

Comments:

Syscorp, Inc.

{205) 853-0004

Data Requiremant:

DRAFT

Store Vislon Version E.2 (qualitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Method is certified to detect a 0.2 gph leak with a P,=95.7% and
Pra=0%.

A leak is declared when leak rate exceseds 0.0834 galions per hour.
Gasoline, diesel, aviation fuel, and fuel oil #4.

Maximum tank capacity may not exceed 12,000 gations.

Minimum of 29 days of product level and flow through data are required.
Of the 120 data sets presented for evaluation, 32 were inconclusive.

The median monthly throughput for tanks used in this evaluation was 8,097
galions.

A singlo leak rate of 0.2 gph was used in this evaluation.
This svaluation did not include data from manifolded tanks.

Data sets used in this evaluation were supplied by the evaluator.

1513 Hutfmen Road, Suite 202
Birmingham, AL 35215

Dats of Evalustion: 09-20-23
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Calibration:

Tank Automation, inc.

Automated Pracision Tenk Testing System (APTT System)
R-2 Overfilled Test

VOLUMETRIC TANK TIGHTNESS TEST METHOD

Certification: Lesk rate of 0.1 gallon per hour with Pp=99% & P, =1%.

Leak Threshold: 0.05 gailon per hour (a leak is declared if the output of the measurefnent
system excesds this threshold).
Applicability: Gasaoline, diesel, aviation fus!, fuel oil #4, fue! oil #8, solvents, waste oil,
and other compatible products.

Capacity: , The maximum tank capacity is 15,000 gasllons.
The tank must be 100% full.

Waiting Time: Minimum waiting time between product delivery and test data collection

must be 10.5 hours. .

Minimum waiting time between "topping off" and test data collection must

be 2.5 hours.

There must bs no dispensing or product delivery during the test waiting

time. -

Test Period: The minimum data collection time must be 1 hour.

Test data must be acquired and recorded manually for leve! measurement

and by computer for temparature measurement.

Leak rate is calculated from the 1 hour test period.

Tempsrature: A total of 10 thermistors is used to determine the average temperature of

the stored product.

Ground Water: Groundwater presence is chacked to a depth of § fest and test i narformed

at product leve! of 66 inches above grade to ensure a minimum 1 psi

pressure at bottom of tank,

Tempsrature and level sensors are calibrated annually.

Comments: This system was not evaluated using manifolded tanks.

Tank Automation, Inc.
P.0. Box 1385

Wall, NJ 07718

Tel: (808) 280-2233

Evslustor: Witdwood Enginseting

Date of Evaluation: 11-14-80
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DRAFT

Tanknology Corporation intemational

VacuTect

NON-VOLUMETRIC TANK TIGHTNESS TEST METHOD
Certification: Leak rate of 0.1 galion per hour with P,=100% & P,,=0%.

Leak Threshold:  Air or water incursion {a leak is declared if any air or water incursion is

detacted).
Applicabllity: Gasoline, diesel, aviation fuel, fuel oil #4, and waste oil,
Capacity: The maximum tank capacity is 75,000 gallons.

The tank must be more than 60% full,

Tast Paricd: The minimum data collsction time must be 2 hours it no water is detected prior
to or at the conclusion of the test.
¥ water is dotected prior to o st the conclusion of the test, the minmum 1681
time is 4 hours. The actual test time must be calculated based on the tank size,
amount of water present in the tank prior to the test, tank tilt, type of the water
sensor and its location.
Test data must be acquired and recorded by computer and audio cassette tape.
An inclinometer must be used to determine and record tank tilt.

Water Sensor: A water sensor (at the lowest point of the tank) must be used to detect water
incursion. The type of water sensor, the minimum detectable water level, and
minimum detectable water level change for the sensor must be documented.

Ground Water: Depth to the water table present in the backfill must be determined, and if it is
above the bottom of the tank, test time must be axtended to allow sufficient
time to detect 0.1 gph incursion of water into the tank.

Vacuum: The minimum vacuum at the bottom of the tank must be - 0.5 psi.

Comment: - This test method may not be effective in some backfill because some backfill
{such as clay) may plug a hole in the tank.
- This test method was not third-party certified using manifoided tanks,
- If the soil is saturated with product this test method may not detect air or
water incursion. A waell point in the backfill may hslp identify presence of this
condition.
- During the third-party certification JP-4 was used.

Tanknology Corporation Evsluator: Ken Wilcox Associates

5255 Hollister

Houston, TX 77040 .

Tel: (800) 888-8563 Date of Evaluation: 09-08-92
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Certification:

Leak Threshold:

Applicability:

Capacity:

Test Poriod:

Water Sensor:

Ground Water:

Vacuum:

Commant:

5285 Hollister

Houston, TX 77040
Tel: (800) 888-8563

DRAFT

Tanknology Corporation International

VacuTect Ol Tank System

NON-VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P, =97.6% & Pya=0%.

Air or water incursion (a leak is declared if any air or water incursion is
detected).

Waste oil.

The maximum tank capacity is 1,500 gallon¢:
The tank must be more than 5% full.

The minimum data collection time must be 2 hours if no water is detected prior
to or at the conclusion of the test. . R B

If water is detected prior 10 or at the conclusion of a test, the minimum test time
is 4 hours, The actual test time must be determined based on the tank size,
amount of water present in the tank, tank tilt, type of the water sensor and its
location.

Test data must be acquired and recorded by computer and audio cassette tape.
An inclinometer must be used to determine and record tank tilt.

A water sensor (at the lowest point of the tank) must be used to detect water
incursion. The type of water sensor, the minimum detectable water level, and
minimum detectable water level change for the sensor must be recorded in the
test report.

Depth to the water table present in the backfill must be determined, and if it is
above the bottom of the tank, test time must bs extended 1o allow sufficient
time to detect 0.1 gph incursion of water into the tank,

The minimum vacuum at the bottom of the tank must be at 0.5 psi below the
atmospheric pressure.

- This test method may not be effective in some backfill because some backfill
(such as clay) may plug a hole in the tank.

- This test method was not third-party certified using manifoided tanks.

- If the soil is saturated with product this test method may not detect air or
water incursion. A well point in the backfill may help identify presence of this
condition,

- During the third-party certification Fue! oil #4 was used.

Tanknology Corporation Evaluator: Ken Wilcox Associstes

Date of Evaluation: 10-28-91
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Certification:

Leak Threshold:

Applicability:

Spacification:

Waiting Time:

Test Period:

Tenknology Corporation

5255 Hollister

Houston, TX 77040
Tel: 1-800-888-8563

DRAFT

Tanknology Corporation International

TLD-1

LINE TIGHYNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=99.5% and P;,=0.5%.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold). .

Gasoline, diesel, and aviation fuel.

System tests fiberglass and steel piping.

The piping system volume must not exceed 50 galions.

Tests are conducted at 150% of the line operating pressure.

Mechanical line leak detector must be removed from the pipeline system
being tested.

Testing may begin immediately after the test equipment is installed in the
line. Test may not be ended until the pass/fail criteria set by the
manufacturer has been met.

The data collection time for the test is 30 minutes to 6 hours.
Pipe deflection, vapor pockets, and large temperature differences rr}a'y
produce inconsistent readings, testing to continue unti! stable conditions are

present.
Test data is acquired and recorded manually.

Evalustor: Ken Wilcox Associates

. Date of Evaluation: 12/29/91
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DRAFT

Tidel Environmental Monitoring System, EMS 2000, 3000, & 3500 Series
Probes #401-0909 & #401-0010

Tidel Enginsaering, inc.

AUTOMATIC TANK GAUGING SYSTEM

Coertification: Leak rate of 0.2 gallon per hour with P,=96.2% & P, =3%.

Leak Threshold: 0.05 galion per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Applicability: Gasoline, diesel, aviation fuel, fuel oil, and solvents.

Capacity: The maximum tank capacity is 15,000 gallons.

The tank must contain at least 15 inches of product.

Waiting Time: Minimum waiting time between product delivery to the tank and test data
coflection must be 2 hours.

* Test Period: The minimum data collection time must be 6 hours.

Test data is acquired and recorded by the microprocessor contained within
the EMS console.

There must be no dispensing or preduct delivery during the test.

Temporature: A minimum of five temperature sensors must be used to determine the
average tempsrature of the stored substance,

Water Sensor: A water sensor must ba used to detect water incursion.
Minimum water level detectable in the tank is 1.48 inches.
Minimum detectable water level change is 0.035 inches.

Calibration: Talﬁperature sensors and ultrasonic probe must be checked and calibrated
annually in accordancs with manufacturer’s instructions.

Comments: This equipment was not evaluated using manifolded tanks.
This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decresses
{due to lower head pressure).
EMS 2000 and 3000 Series are no longer manufactured by Tidel.

Tidel Enginesring ’ Eval Ken Wilcox A i
2615 East Beltline Road

Carroliton, TX 75008

Tel: (214) 416-8222 Date of Evaluation; 08-07-93
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DRAFT

Tidel Engineering, Inc. [This page intentionally left blank.]

DRAFT

Tide! Environmental Monitoring System, EMS 2000, 3000, & 3500 Series
Probes #401-0021 & #401-0022

AUTOMATIC TANK GAUGING SYSTEM
Certification: Leak rate of 0.2 gallon per hour with P, = 99.91% and P, = 0.09%.

Leak Threshold: 0.1 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Applicability: Gasoline, diesel, aviation fuel, fuel oil, and solvents.

Capacity: The maximum tank capacity is 15,000 gallons.
The tank must be at least 15 inches full.

Waiting Time: Minimum waiting time between product dehvery to the tank and test data
. R _ ~ . callaction must ba 2 hours. . oL
Test Period: The minimum data collection time must be 6 hours.
Test data is acquired and recorded by the microprocessor contained within
the EMS console.
There must be no dispensing or product delivery during the test.

Temperature: A minimum of 5 temperature sensors must be used to determine the
average temperature of the stored substance.

Water Sensor: A water sensor is used to detact water incursion.
Minimum water level detectable in the tank is 1.48 inches.
Minimum detectable water lavel changs is 0.035 inches.

Calibration: Temperature sonsors and ultrasonic proba must ba checked and calibrated
annually in accordance with manufacturer’s instructions.

Comments: This squipment was not evaluated using manifolded tanks.
This equipment only tests that portion of the tank that contains product.
As the product level is lowered, the leak rate in a leaking tank decreases
{due to lower head pressure).
EMS 2000 & 3000 Series are no longer manufactured by Tidel.

Tidel Enginsering, Inc. Evalustor: Ken Wilcox Associates
2615 East Bettline Rosd

Carroliton, TX 75008

Tel: {214) 416-8222 . Date of Evsiuation: 06-07-93
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EMS-3600
With Monitoring Well Probss Part 301-0641

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:

Output type: qualitative
Sampling frequency:  continuous .
Operating principle: Conductivity via resistor ladder network

Test Resuits: .
Commercial Synth_etnc
Gasoling Gasoline
Accuracy (%) 100 100
Detection timsa{min:gec) 00:04 00:07
Fall time{min:sec) <01:00 <01:00
Lower detection
fimit (em) 0.32 0.32
Specificity Results:

Activated(100%): commercial gasoline, n-hexans, diesel fuel, Jet-A fuel, toluene, JP-4 jet
fuel, toluene, synthetic gasoline, xylens(s).

Manufacturer’s Specifications:

Comments:

EPA and many states require detection of 1/8 inch of product, which is 0.32 cm.

Tidel Enginesring Eval [of gie Melion R h Institute
2615 East Beltline Rond
T 800, 6787577 Date of Evaluation: 02:02-93
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Tiiei Engineering

ENIS-3500
With Sheen Probes Part 301-0687

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:

Output type qualitative
Sampling frequsncy: continuous
Operating principle: electrical conductivity/hydrocarbon sensitive polymer

Test Resuits:
Commoercial Synthetic
Gasoline Gagoline
Accuracy (%) 100 100
Detection time{min:sec) 07:45 03:35
Fall time{min:sec) 18:01 16:57
Lower detection limit (cm) 0.02 0.04

Specificity Results:

Activated(100%): commercial gasoline, n-hexane, diesel fuel, Jet-A fuel, toluene, JP-4 jet
. fuel, synthetic gasoline, xylene(s).

Manufacturer’s Spacifications:

Commants:

EPA and many states require detection of 1/8 inch of product, which ie 0.32 cm.

Tidel Enginesring Eval Ci gie Mallon R h Institute
2615 East Beltline Road

Cetroliton, TX 75008
Tel: (800) 678-7577

Date of Evsluation: 01-31-93
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Tidel Engineering

EMS-3500
Tidel Detector No. 301-0762

LiQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Qutput type: qualitative
Sampling frequency: continuous
Operating principle: elactrical conductivity / hydrocarbon sensitive polymer
Test Results:
Commercial Synthetic
Gasoline i
Accuracy (%) 100 100
Detection time (min:sec) 9:31 7:05
Falt Time {min:sec) N §5:42 = 17:04 o o
Lower detection limiticm) 0.04 0.08
Specificity Resulits:

Activated: commercial gasoline, n-Hexans, diesel fuel, Jet-A fusl, toluene, synthetic
gasoline, xylone(s). .

Manufacturer's Specifications:
Ground water probe used to detect free floating hydrocarbons in monitoring wells.

Comments: EPA and rhany states require detection of 1/8 inch of produét, which is 0.32
cm,

Tidel Enginesring R Evak C ie Metlon R h §
20615 East Belt Line Road

Carroliton, TX 75008

Tel: {800) 678-7577 Date of Evaiuation: 03-18-23
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Tidel Detector No. 301-0324-001 and 301-0325-001

Tidel Engineering

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: electrical conductivity
Test Results:
Commercial Synthetic Jet Fuel
Accuracy{%) 100 100 100
Detection time(gec) 2 2 1
Fail Time (sec) 1 2 2
Lower detection . ) o
limit{cm) 0.16-0.32 0.16-0.32 0.16-0.32

Specificity Results:

Activated:  commercial gasoline, n-Hexane, diesel fusl, Jet-A fuel, toluene, JP-4 jet fuel,
synthetic gasoline, xylenels).

Manufacturer’s Specifications:
Detector No. 301-0324-001

Application: Liquid sensor, water, used in 4" monitoring well
Sensor: Magnetism and conductivity pins
Detection Range: 1/8" floating product on ground water or 1.5" free product

Detector No. 301-0325-001

Application: Liquid sensor, water or hydrocarbon used in reservoir, sump or piping
trench
Sensor: Magnetism and conductivity pins

Detection Range:; 1/8" floating product on ground water or 1.5* free product

Commants: EPA and many states require detaction of 1/8 inch of product, which is 0.32
cm. Evaluation performed on equivalent Pollulert detectors.

Tidel Engineering . E : Radisn C ati
2615 East Beit Line Road o

Carroliton, TX 75006 ’

Tel: (800) 678-7577 Date of Evaluation: 07/08/91

154




o
>
ey
-t

Tide! Dotector No. 301-0326-001 and 301-0326-002
LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR
Detector:
Qutput type: qualitative

Sampling frequency:  continuous .
Operating principle: electrical conductivity

Test Resuits:

Commercial Synthetic Jet Fuel
Gasoline _Gasoline ~AJP-4)
Accuracy(%) 100 100 100
Detection time(sec) 4 7 2
Fall time (sec) 3 4 4
Lower detection
imit{cm} 0.08-0.32 0.08-0.32 0.08-0.32

Specificity Results:

Activated: commercial gasoline, toluene, n-hexane, diesel fuel, jet-A fuel, JP-4 jet fuel,
synthetic gasoline, xylens(s).

Manufacturer’s Specifications:

Detector No. ' 301-0326-001 )
Application: Liquid sensor, water, used in 2" monitoring well
Sensor: Magnetism and conductivity pins .
Detection Range: 1/8" floating product on ground water or 2.5" free product

Detector No. 301-0326-002

Application: Liquid sensor, water, used in annulus of double wall steel tanks
Sensor: Magnetism and conductivity pins .
Detection Range: 1/8" fioating product on ground water or 2.5" free product

Comments: EPA and many states require detection of 1/8 inch of product, which is 0.32
em. Evaluation performed on equivalent Pollulert detectors.

Tidol Enginesring Radian Corp
2615 East Beltline Rosd
Carroliton, TX 75008
Tel: (800) 678-7577

Date of Evaluation: 07/08/31
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EMS-3500
Containment Sump Probes Part No. 301-0642

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous

Operating principle: magnetic switch / float & hydrocarbon sensitive polymer

Test Resuits’:
Commercis! Water
Gasoline

Low High
Accuracy (%) 100 100 100
Response time (min) 6.39 4,76 4,12
Recovery time {min) >60 <1 <1
Product activation height {cm) 2.27 4.31 19.22
Lower Detection Limit (cm) 2.32 4,31 Not App.

¢ at a flow rate of 0.89 gal/hr in test chamber of diameter 12.6 cm.
** larger test chamber and flow rate of 1.51 gal/r.

. Specificity Results:

Activated at 2.27 c¢m height:
diesel fuel, synthetic fuel, home heating oil #2.

Manufacturer’s Specifications:

Comments: The test procedures used were those in Camnegie Mellon Research Institute’s "Test
Procedures for Third Party Evaluation of Leak Detection Methods: Point Sensor Liquid
Contact Leak Detection Systems”: Final Report - November 11, 1991. In addition,
the probe was tested to determine its capability of detection hydrocarbons floating
on water. A Lower Detection Limit thickness of 0.04 cm was detected on average in
16 min 41 sec, with the recovery time averaging 12 min 55 sec.

Tide! Enginesring Eval C Ko Malion R
2815 East Belt Line Road
Carroliton, TX 75006
Tel: (800) 678-7577

h Institute

Dste of Evaluation: 02-17-93
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Tidel Engineering

EMS-3500
Liquid Discriminatory Probes Part 301-0635

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Qutput type: qualitative
Sampling frequency: continuous -
Operating principle: electrical conductivity / hydrocarbon sensitive polymer
Test Rosults”:
Commercial
Gasoline Water
Accuracy (%) 100 100
Response time {min) 3.59 0.96
Recovery time {min) 13.18 <1
Product activation T o T c oo
height {cm) . 1.76 0.49
Lower. detection limit 4.19 . 1.52

* at a flow rate of 0.04 gal/hr in a 2.54 cm diameter test chamber
Specificity Resuits:

Activated: diese! fuel (at liquid height of 1.78 cm), synthetic fuel (at 2.30 cm), home
" heating oil #2 (at 2.30 cm).

Manufacturer’s Specifications:

- Comments: The test procedures used were those in Carnegie Mellon Research Institute’s "Test
Procedures for Third Party Evaluation of Leak Detection Methods: Point Sensor Liquid
Contact Leak Detection Systems”: Final Report - November 11, 1991,

Tidel Enginoering Eval : Carnogie Mellon R h 1
26815 East Beit Line Road
Carrofiton, TX 75008
Tet: {800) 678-7577 Dato of Evaluation: 01-29-93
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Tide! Engineering -

EMS-3500
Tidel Datector No. 301-0752-001

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Qutput type: qualitative
Sampling frequency: continuous
Operating principle: float switch

Test Results”:
50 wt% Ethylene glycol 30 wt% Calcium chloride

Inwater Inwater
Un Down Uo Down
Accuracy (%) 100 100 - 100 100
Response time (min) 21.91  30.10 .. .. 2227 31.08
Recovery time (min) <1 <1 <1 <1
Product activation .
height {cm) 28.92 275 : 28.82 248

* at a flow rate of 0.26 gal/hr in test chamber
Specificity Results:
Not applicable

Manufacturer's Specifications:

Comments:

This point sengor is intended to monitor the level or either ethylene glyco! or calcium chloride
solutions in the interstitial or annular space of a double-walled tank, by triggering an alarm if
any significant gain or loss of solution occurs. Evaluation was performed using procedures
from Carnegie Mellon Research Institute’s "Test Procedures for Third Party Evaluation of Leak
Detection Methods: Point Sensor Liquid Contact Leak Detection Systems™: Final Report -
November 11, 1991, modifisd to accommodate the intended purpose.

Tidel Engineering Evalustor: Carnegie Mellon Research Institute
2615 East Balt Lino Road

Carroliton, TX 750086

Tel: {800) 878-7577 Date of Evaluation: 04-20-93
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Tida! Enginsaring Tiiol Cngnoerng
EMS-3000 ’ EMS-3500
301-0328-001, 301-0330-001 : Vapor Sensor Probe Part No. 301-0634
VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR
Dstector: Detector:
Ou : qualitative Outm!_t type: quali_tative
Samnmqumcy: continuous Sampling frequency:  continuous
Operating principle:  adsistor . Operating principle:  adsistor
Test Resuits: Test Rosults: :
) Commercial Synthetic . Cmnn:mcial Synm_otic
Gasoline Gasolina JP-4 . L Gaszgling  Gasoline JP-4
Accuracy (%): 100 100 100 Accuracy” (%): 100 -100 - 100
Detection Time (sec): 91 65 86 - Detection Time® (min:sec): 2:48 1:41 - 1:50
Fall Time {min:sec): 5:39 4:23 9:38 ) Fall Time® (hr:min:sec): >1:00:00"° - >1:00:00"" > 1:00:00"
Lower Detection Limit Lower Dstection Limit :
(ppm): 1010100 1010 500 10 to 50 {ppm): 100 500 100
Hicity Results: * For tests conducted with 1000 ppm of test gas.
Speciticity ) “* The vapor sengor probe was recalibrated when it did not recover after 1 hour, from exposure to
Activated:  commercial gasoline, JP-4 jet fus!, synthetic gascline, toluene, xylens(s) test vapors. . -
N ivated: n-Hexane
- ot acty Specificity Results:
Moanufacturar's Spacifications:
‘ erufacty pec Activated:  commarcial gasoline, JP-4 jet fual, synthstic gasoline, n-hexans, toluene, xylene(s)
Comments: The test procedures usad were those in Radian Corporation’s draft report Manufacturer’s Specifications:
"Development of Procedures to Assess. the Performance of External Leak Detaction . . o
Devices: Vapor-Phase ASTM-Formatted Methods,” June 29, 1990. Vapor sensor probe for use in normally dry monitoring wells to detect hydrocarbon vapors.
Can bs used in monitoring weiis up to 20 fest desp. The probe wiii alarm if it comes in
contact with water and must be removed immediately to prevent damage to the probe.
Comments: Evaluation performed on equivalent Pollulert detectors. The test procedures used
were those in Radian Corporation’s draft report "Davelopment of Procedures to
Assess the Parformance of External Leak Detection Devices: Vapor-Phase ASTM-
Formatted Methods,” June 29, 1990.
Tidel Enginsering Eval o ie Mellon R h Institute
2615 Eset Bolt Line Road
Carrolfton, TX 75008
Tel: (800) 878-7577 Date of Evaluation: 03-18-93
Tidel Endno«lnq Eval Fod oie MeNon R 'Y
2615 East Belt Line Road
Carroliton, TX 75008
Tel: (800} 678-7577 Dats of Evalustion: 03-18-93
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Certification:

Leak Threshold:

Applicability:

DRAFT

Tokheim Corporation

Tokheim Pressure Monitor, Models PM 101 and 585A-PM

AUTOMATIC MECHANICAL LINE LEAK DETECTOR
Leak rate of 3.0 gallons per hour with P, =100% & P.,=0%.

2.25 gallons per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, and alcohols.

Certification:
Leak Threshold:

Applicability:

Tracer Research Corporation

Tracer Tight

NON-VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P, =100% & P,,=0%.
Detection of tracer chemical.

Ali fluid petroleum preductg and any other fiuid with which the tracer is
compatible.

Specification: System is installed on pressurized fibergiass and steel piping. Capacity: This test method is not limited by tank capacity, however only portions of
The piping system volume must not exceed 78 gallons. the tank system which within 10 feet of sample collection point are tested.
Tests are conducted at 150% of the line operating pressure.
Waitithg Time: Waiting period after injection of the tracer into the tank is 7 to 30 days

_ Walting Time: _

There is no waiting period between product delivery and testina. = _
There is no waiting period between last dispensing and testing.

Tracer Dogage:

loanarally two weeke), . - - .

Dosage of tracer is a factor of tank size and the frequency of tank refills

“Test Period: Minimum test time (response time) must be 4 seconds. according to manufacturer’'s recommendations.
System Features: This system is permanently installed on the piping and automatically tests Permeability: Soil permeability must be greater than 1 Darcy. Soil permeability must be
: the line. sufficient for transport of tracer through the backfill.

It uses a preset threshold and a single test to determine whether the piping .

is leaking. Probe: Radius of influence of each probe is 10 feet; probes must be placed such

If a leak is detected, this system restricts fuel flow to dispenser. that all possible locations and orientations are within the circle of influence.
Calibration: The equipment must be checked and calibrated semi-annually in accordance Groundwater: Depth to the water table present in the backfill must be determined.

with manufacturer's instructions. :

Comments: - Presence of frozen, saturated soil above the bottom of the tank may
. reduce the effectiveness of this test method.

Comments: Tokheim Corporation no longer manufactures this system. - Presence of groundwater above the bottom of the tank may also reduce
the effectiveness of this test method (e.g. when applied to tanks containing
water-miscible products or products whose specific gravity is greater than
one).

Tokheim Corporstion Evaluator: Vista Research

10501 Comporate Drive
Fort Wayne, IN 48801-0380

iy Tracer Research Corporation
Tel: (219) 423-

3865 N. Business Center Dr.
Tucson, AZ 85705
Tel: (800} 988-9929

Evaluators: Ken Wilcox Associates (1991)

Date of Evaluation: 11/2/90 Control Strategies Enginesring (1992)

Datos of Evaluations: 10/04/91 & 5/92
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Certification:

Applicability:

Waiting Time:

Tracer Dosage:

Parmeability:

Probe:

Comments:

Tracer Research Corporation
3856 N, Business Center Dr.
Tucson, AZ 85705

Tol; (800) 989-9929

Leak Threshold:

Tracer Tight Line Test

LINE TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with Py=100% & Pr,=0.0%.
Detection of tracer chemical.

All fiuid petroleum products and any other fluid with which the tracer is
compatible.

Wiiting period after injection of the tracer into the tank is on average 2
waeeks, but must be no less than 1 week, and no more than 4 weeks. For
very large systems, several days or weeks may be required to circulate
tracer labeled fuel through all parts of the system. Under thase
circumstances the 1 week waiting period begins after the tracer reaches the
pipeline being tested.

Dosage of tracer is a factor of tank size and the frequency of tank refills
according to manufacturer’s recommendations. Tracer labelled product
should be circulated through the piping before the test period begins.
Pressurized piping must be brought up to operating pressure or caused to
operate on a daily basis.

Soil permeability must be greater than 1 Darcy. During probe sampling
vacuum must not exceed 15 inches of mercury. Soil permeability must be
sufficient for transport of tracer through the backfill.

Radius of influence of each probe is 10 feet. Locating the pipelines should
be done according to the manufacturer operating procedures for pipeline
test results to be valid.

Presence of frozen, saturated soil {frozen ground water) surrounding the
piping may reduce the reduce the effectiveness of this test method.
Presence of ground water surrounding the piping may also reduce the
effectiveness of this test method when applied to piping containing water
miscible products or products whose spacific gravity is greater than one.

Eval Control e Eno

Date of Evaluation: 05-27-92
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Triangle Environmental

T.E.l. System 4000, Ver. 1.00 (Underfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD

Certification: Leak rate of 0.1 gallon per hour with P,=99% and P, =4.8%.

Leak Threshold: 0.05 gallon per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Applicability: Gasoline, diesel, aviation fuel, fue! oil, waste oil and solvents.

Capacity: The maximum tank capacity must be 15,000 gallons.

The tank must be between 50 and 100% fuil.

Waiting Time: Minimum waiting time between product delivery to the tank and test data
collection must be 6 hours.

Test Period: The minimum data collection time is determined by computer. The average
data collection time during the evaluation was four hours.
Leak rate is calculated from data of last 2 hours of test period.

Temperature: A minimum of 3 thermistors must be used to determine the average
temperature of the stored hazardous substance.

Ground Water: Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, product level is raised to provide
minimum of 1 psi net pressure on the bottom of the tank.

Calibration: Sensors must be calibrated befora each test.

Comments: 1. This equipment was not evaluated using manifolded tanks.
2. This equipment only tests the portion of the tank that contains product.
3. As the product level is lowered the Ieak rate in a leaking tank decreases
{due to lower head pressure).

Triangls Environmental Evaluator: United States Testing Co., Inc,
172 West Verdugo Ave.

Burbank, CA 91502-2132

Tol: {818) 840-7020 Evaluation Completed: 04-02-81




Certification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:
Test Period:

Test Pressure:

Calibration:
Temperature:

Groundwater:

Comments:

Triangle Environmentad, Inc.
172 W. Verdugo Avenue
Burbank, CA 91502

Tel: (81 8) 840-7020

DRAFT

Trisngle Environmental, Inc.

TEl System 5000, Ver. 1.0

NON-VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=100% & P, =0%.

A leak ig declared if the acoustical noise level of the tank under vacuum is
greater than the calibrated noise level (which is taken without vacuum).

Gasoline, diesel, aviation fuel, fuel oil #4, solvents and light liquids. -

The maximum tank capacity is 20,000 gallons. The tank must be at least
149% full. The microphone should be located within 24 feet of all points on
the tank,

There is no waiting time after product delivery to the tank.
The data collection time is 1 minute.

Vacuumed 1 psi is maintained at the bottom of the tank. If the vacuum
cannot be maintained, see manufacturer’s instructions.

The sensor must be calibrated before each test.
Acoustical signal is independent of product temperature.

Depth of the groundwater table in the backfill must be determined.
This method cannot be used if the groundwater is above the bottom of the
tank.

- This test method was third-party certified using unleaded gasoline as the
test product.

- During the third-party testing, the microphone was 24 feet away from the
leak source.

- Headphones are used during the test to listen for the signal of air ingress.
- Noise signals are tape recorded {not digitally recorded).

- Manifolded tanks are identified and isolated prior to the test.

- This test method cannot be used if the backfill material is not porous.

- This test method may not be effective in some backfill, because some
particles {such as clay) may plug a hole in the tank.

- If the soil is saturated with product, this test will not detect air or water
ingress.

Evalustor: United States Testing Co. Inc.

Date of Evalustion: 02-04-93
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Waiting Time:

DRAFT

Triangle Environmental, Inc.

TEl Uliage Test, Ver. 1.0

NON-VOLUMETRIC ULLAGE TANK TIGHTNESS TEST METHOD

Certification:

Leak Threshold:

Applicabifity:

Capacity:

Test Period:

Test Pressure:

Calibration:
Temperature:

Groundwater:

Comments:

Triangle Environmental, Inc.

172 W. Verdugo Avenue
Burbank, CA 91502
Tol: (818) 840-7020

Leak rate of 0.1 gallon per hour with P,=100% & Py, =0%.

An increase in the acoustical noise level of the tank under vacuum due to
air or water ingress indicates a leak.

Gasoline, diesel, aviation fuel, fuel oil #4, solvents and light liquids.

The maximum ullage volume is 15,000 gallons. The microphons should be
located within 24 feet of all points of the ullage portion of the tank.

There is no waiting time if the test is conducted after the underfilled tank
test. T - T ) ) ) ) ) T

The data collection time is 1 minute.

Vacuumed 1 psi is maintained in the ullage portion of the tank. If the
vacuum cannot be maintained, see manufacturer’s instructions.

The sensor must be calibrated before each test.
Acoustical signal is independent of product temperature.

Depth of the groundwater table in the backfill must be determined, and if it
is above the product level, vacuum pressure must be adequate to detect an
ingress of water.

- This test method was third-party certified using unleaded gasoline as the
test product.

- Manifolded tanks are identified and isolated prior to the test.

- During the third-party testing, the microphone was 24 feet away from the
leak source.

- Headphones are used during the test to listen for the signal of air ingress.
- Noise signals are tape recorded.

- This test method may not be effective in some backfill, because some
particles {such as clay) may plug a hole in the tank.

- If the soil is saturated with product, this test will not detect air or water
ingress.

Evaluator; United States Testing Co. Inc.

Date of Evalustion: 05-05-93
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Tel: (818) 840-7020

Trianale Environmentsi

T.E.l. Modsl LT-3, Version 1.0

LINE TIGHTNESS TEST METHOD
Certification: Leak rate of 0.1 galion per hour with P, =100.0% and P,, =0%.
Leak Threshold: 0.05 gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshold).
Applicability: Gasoline, diesel, aviation fuel, fuel oil #4 & #6, solvents and waste oil.
Spacification: System tests fibsrglass and/or stes! piping.
The piping system volume must not exceed 80 gallons.
Tests are conducted at 150% of the line operating pressure.
Waiting Time: There is no minimum waiting time bstween delivery of product to the tank and
the start of data collection. L
Minimum waiting time between last dispensing of product through the pipeline
system and the start of data collection is 15 minutes.
Temperature: Product temperature change per hour should be less than 4 °F.
Test Poriod: The minimum data collection time must be 15 minutes
Test data is acquired and recorded manually.
Manual calculations are performed by the operator on site.
Calibration: Sensors must be checked and calibrated semi-annually in accordance with
manufacturer’'s instructions.
Trisngle Environmentsl Evaluator; United States Testing Company
172 West Verdugo Ave,
Burbank, CA 91502-2132

Date of Evalustion: 3/3/82
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Certification:

Leak Threshold:

Applicabllity:

Capacity:

Woaiting Time:

Test Period:

Tempaerature:

Water Sensor:

Calibration:

Comments:

Universal Sensors & Dsvicss, Inc. Eval

Universai Sensors & Devices

TICS-1000

AUTOMATIC TANK GAUGING
Leak rate of 0.2 gallon per hour with P, = 96.6% & Py, = 3.4%.

0.1 gallon per hour {a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fue!, and solvents.

The maximum tank capacity is 15,000 gallons.
The tank must be at least 90% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 8 hours.

The minimum data collection time must be 6 hours.

Test data must be acquired and recorded by a microprocessor.

Lezk rate is calculated from average of subssts of all collected data.
There must be no dispensing or product delivery during the test.

Minimum of 5 resistance temperature detectors must be used to determine
the average temperature of the stored substance.

A water sensor must be used to monitor changes in water lsvel in the tank
during the test.

Minimum water lave! detoctable in the tank is 0.83 inches.

Minimum detectablo water level change is 0.0118 inches.

Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer's instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests that portion of the tank which contains product.
As the product leve! is lowered, the leak rate in a leaking tank decreases
{due to lower head pressure).

This system is identical to Engineered System’s Image !l ATGS.

Ken Wilcox A i

9205 Alsbama Avenue, Unit C

Chsatsworth, CA 91311
Tel: (818) 998-712)

Date of Evalvation: 08-20-93
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Universal Sensors and Devices

Leak Alert System Models LAL-100, LA-01, LA-02, LA-04, LA-X4, LA-08, CATLAS
Liquid Sensor LALS-1

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: thermal conductivity
Test Results’:
Commercial
Accuracy {%) 100
Response time (min) 1.24
Recavery time (min) <1
Product activation height (cm) ~ 0.61 ' o ) o o
Lower Detection Limit {cm) 0.76

* at a flow rate of 0.04 galhrina 2.6' cm ;iiamoter test chamber
Specificity Results:
Activated: . diese! fual, synthetic fuel, home heating oil #2, water
. Menufacturer's Specifications: ’

Commants: EPA and many states require detection of 1/8 inch of product, which is 0.32 cm.
The test procedures used were those in Camegia Mellon Research Institute’s "Test
Procedures for Third Party Evaluation of Leak Detection Methods: Point Sensor Liquid
Contact Leak Detection Systema®: Final Report - November 11, 1991.

Universal Sensors and Devices, ino. Evall Carnegis Maellon R h i
9205 Alsbama Ave., Unit C

Chatsworth, CA 91311 .

Tel: (618} 998-7121 Date of Evalustion: 08-01-94
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Universal Sensors and Devices

Leak Alert System Models LAL-100, LA-01, LA-02, LA-04, LA-X4, LA-08, CATLAS
LAVS-1 MOS Vapor Sensor

VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR
Detector:
Output type: qualitative

Sampling frequency:  continuous
Operating principle: metal oxide semiconductor

Test Resuits:

Commercial Synthetic

Gasoline Gasoline JP-4
Accuracy (%): 100 100 100
Detection Time (min:sec):  00:31 0040  00:42
Fall Time (min:sec): 4:43 4:25 4:30 - -7
Lower Detection Limit (ppm): 100 Not det. Not det.
‘Specificity Results (%):

Activated:  Commercial gasoline, Synthetic gasoline, JP-4 jet fusl, n-Hexane, Toluene,
- Xylenel(s)’ : .

Manufecturer's Specifications:

Comments: The test procedures used were those in Radian Corporation’s draft report
*Davalopment of Procedures to Aseass the Performance of External Leak Detection
Devices: Vapor-Phase ASTM-Formatted Methods,” June 29, 1990.

Universsi Sensors and Devices, Inc. Evel Camegie Mellon R h Institute
9205 Alsbama Ave., Unit C

Chatsworth, CA 81311

Tel: (818) 998-7121 Date of Eveluation: 06-01-94
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USTest
UST 2000/LL (Underfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Certification: Leak rate of 0.1 .gallon per hour with P,=98.12% and P,,=1.88%.

Leak Threshold: 0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Applicability: : Gasoline, disssl, and aviation fusl. Water, kerosens, and other liquids may
be tested in consultation with manufacturer.

Capacity: The maximum tank capacity is 15,000 gallons. The tank must be at least
: 15% full. Thers must be at least 20 inches and not more than 60 inches of
product in the tank.

Waiting Time: Minimum waiting period between product delivery and test data collection
is usually between 3 to 12 hours. Testing may begin when the rate of
product temperature change does not exceed 0.1 degrees F per hour,

Test Period: The minimum data collection time must be 2 hours, Test data is acquired
and recorded by a computer, which does a regression analysis to determine
the leak rate. An ultrasonic device is used to measure changes in product
level.

Tempersture: Change in temperature is determined via a measurement of the change in
the speed of sound.

Ground Water: Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, product level must be adjusted to
provide a net pressure of at ieast +/- 1.0 psi on the bottom of the tank,

Comments: This equipment was not evaluated using manifolded tanks.
This system tests only the portion of the tank containing product.
As the product leve! is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

USTost Eval Ken Wilcox A i
P.0, Box 53835

Lafayette, LA 70505

Tel: (318) 981-9421 Date of evaluation: 08-09-94

DRAFT
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USTest

UST 2000/P (Underfilled Test)

VOLUMETRIC TANK TIGHTNESS TEST METHOD
Leak rate of 0.1 gallon per hour with P,=99.9% and P, =0.1% for tanks
Leak rate of 0.1 gph with P,=99.7% and P, =0.3% for tanks up to
0.05 gallon per hour (2 leak is daclared if the ocutput of the measuramsnt
system exceeds this threshold).

Gasoline, diesel, and aviation fuel. Water and kerosene and other liquids
may be tested in consultation with manufacturer.

The maximum tank capacity is 45,000 gallons.
The tank must be at least 78.6% full.

Certification:
up to 15,000 gallons.
45,000 gallons.

Leek Threshold:

Applicability:

Capacity:

Waiting Time:

Test Period:

Temperature:

Ground Water:

Comments:

USTest
P.0. Box 53835

Minimum waiting period for tanks up to 45,000 gallons must be determined
from the manufacturer’s chart of Wait Time versus Tank Volume, and this
chart must be included in the tank test report.

The minimum data collection time for tanks between 10,000 and 45,000
gallons is determined from the manufacturer’s chart of Differential Volume
versus Test Duration. The line labelled P, = 99.9% must be used. This
chart must be included in the tank test report.

Test data is acquired and recorded by a computer, which does a regression
analysis to determine the leak rate.

Change in temperature is determined via a measurement of the change in
the speed of souind. ’

Depth to the water table present in the backfill must be determined, and if
it is above the bottom of the tank, product level must be adjusted to
provide a net pressure of at least 0.5 psi on the bottom of the tank.

This equipment was not evaluated using manifolded tanks.

This system tests only the portion of the tank containing product.

As the product lavel is lowered the Isak rate in a leaking tank decreases
{due to lower head pressure).

Eval Mid R h Institute, 1000 - 10,000 gol, 12-05-80
Ken Wilcox Associates, 10,000, 45,000 gal, 08-04-92

7

Lafayetts, LA 706086
Tel: (318) 981-9421
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USTMAN industries, inc.
UST 2000/U (2.0 psi and -1.0 psi} USTMAN SIR 1.91 (quantitative}
NON-VOLUMETRIC ULLAGE TANK TIGHTNESS TEST METHOD STATISTICAL INVENTORY RECONCILIATION TEST METHOD
Certification: Leak rate of 0.1 gallon per hour with P, =100% and P, =0%. Certification: Method is certified to detect a.0.1 gph leak rate with P,=98.4% &
Pea=1.6%.
Leak Threshold: A substantial increase in the noise signal (under vacuum or pressure) over the =
background signal (no pressure or vacuum applied) in the frequency interval of Leak Threshold: A leak is declared when a continuous loss exceeding. 0.1 gallon per hour at
10 kHz to 20 kHz, is declared as a leak. the 5% lavel of significance is detected.
Applicability: Gasoline, diesel, aviation fuel, heavy fue! oils (#2 through #6), solvents, waste Applicability: Gasoline, diesel, aviation fuel, and fuel oil #4.
oil. Equipment is not in contact with the product.
Tank Capacity: Maximum tank capacity may not exceed 18,000 gallons.
Capacity: Ullage volume of 7,550 gallons or less for +2.0 psig and 5,250 gallons or less .
for -1.0 psig test. Data Requirement: Minimum of 42 days of product level and flow through data is required.
Waiting time: There is no waiting time if the test is conducted after an underfilled tank Comments: Of the 41 data sets submitted for analysis, four data sets were not
- ) ' tightness test. o o ) - T T T . N 7T 77 anaiyzed, 7 were inconciusive. - i T - o I
Test Period: Minimum data collection time is 15 minutes. This evaluation did not include data sets from manifolded tanks.
Test Pressure: Tests are done at a net of + 2.0 psi (pressure) or -1.0 psi (vacuum) in the ullage The median monthly throughput for tanks used in this evaluation was
portion of the tank. . 10,978 gallons,
Ground Water:  Depth to the water table present in the backfill must be determined. Ifitis Leak rates ranging from 0.048 to 0.201 gph were used in the evaluation.
above the product level, the test under vacuum must not be conducted. Net ' - ‘
outward pressure throughout the ullage must exceed 2.0 psi. ' Data sets used in this evaluation were supplied by the evaluator.
Calibration; Test equipment is checked by the tester before each test.
Comments: This is an uitage test only, the portion of the tank that contains product must be

tested with an underfilled test method.
During the third-party certification unieaded gasoline was the test product.
During the third-party certification microphone was less than 8.5 feet from the

leak source.

Surrounding acoustical noise can interfere with the test result. If the

background noise is above a certain threshold, test is inconciusive. USTMAN Industries Inc, Evalustor: Ken Wilcox Associates
Vibration due to nearby equipment or dripping condensation can interfere with 12285 Wost Bayaud Avenue, Suite 110

this test. takewood, CO 80228

2 Date of Evaluation: 10-31-91
This equipment is not third-party certified using manifolded tanks. Tal: (303) 986-8011

USTest Eval : Ken Wilcox A iat
P.0. Box 53835

Lafsyette, LA 705085

Tol: (318) 981-9421 Date of Evaluation: 03-24-92
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USTMAN Industrias, Inc.

USTMAN SIR Version 94.1 (quantitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Certification: Moethod is certified to datect a 0.10 gph leak rate with P,=>99% and
Ppa= <1.6%.

Legk Threshold: A leak is declared when leak rate exceeds 0.05 gallons per hour.

Applicability: Gasoline, dissel, aviation fus!, and fuel oil #4.

Tank Caspacity: Maximum tank capacity shall not exceed 30,000 gallons.

Data Requirement: Minimum of 30 days of product level and flow through data.

All 53 data sets presented for evaluation were evaluated with conclusive

Comments:
: resuits.

The median monthly throughput of tanks used in this evaluation was
25,408 gallons.

Leak rates of 0.05, 0.1, and 0.2 gph wsre used in the evaluation.

Data sets used in this evaluation were supplied by the evaluator and some
data sets used an USTMAN SIR 1.91 (0.1 gph) analysis as documentation
that tanks in this evaluation were tight.

This evaluation included some data from manifolded tanks.

USTMAN industries Inc.

12265 West Bayaud Avenue, Suits 110
Lakewood, CO 80228

Tel: (303) 988-3011

Evaluator: Ken Wilcox Associates

Date of Evalustion: 03-31-94
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USTMAN Industriss, tne,

YES SIR 90 (qualitative)

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Certification:

Leak Threshold:

Product Applicability:
Tank Capacity:
Data Requirement:

Comments:

USTMAN industries Ino.

12265 West Bayaud Avenue, Suits 110

Lakewood, CO 80228
Tel: (303) 986-28011

Method is certified to detect a 0.2 gph leak rate with P,=96.3% &
Pea=3.9%.

A leak is declared when a consistent loss exceeding 0.1 gallon per hour that
is statistically significant from zero at the 5% confidence level.

Gasoline, diesel, aviation fuel, and fue! oil #4.

Maximum tank capacity may not exceed 15,000 gallons.

Minimum of 35 days of product leve! and fiow through data.

Of the 120 data sets evaluated by the method, 15 were inconclusive.
This evaluation did not include data from manifolded tanks.

The median monthly throughput for tanks used in this evaluation was
15,867 gallons.

Data set used in this evaluation were supplied by the evaluator.

Eval Midwest R

h Inetitute

Date of Evaluation: 12-17-80
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Vaporiess Manufacturing

Vaporiess LD 2000

AUTOMATIC MECHANICAL LINE LEAK DETECTOR

Certification: Leak rate of 3.0 gallon per hour with Py =100% & Pg,=0%.

Leak Threshold:  1.7-gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Applicability: ~  Gasoline, diesel, aviation fue! and solvent.

Specification: System is installed on pressurized flexible piping.
The piping system volume must not exceed 129 gallons.
Tests are conducted at the line operating pressure.

Waiting Time: There is no waiting period between last dispensing and testing.
There is no waiting period between product deiivery and tesiing.

Test Period: The minimum test time (response time) is 5 seconds.

System Features: This system is permanently installed on the piping and automatically tests the

fine.
It uses a preset threshold and a single test to determine whether the piping is
leaking.
If a leak is detected, this system restricts fuel flow to dispenser.

Calibration: Equipment must be checked annually in accordance with manufacturer’s
ingtructions.

Vaporiess Manufacturing ‘ v Evaluator: Ken Wilcox Associstes

9234 Esst Valley Rd,, Suite C

Prescott Vatley, AZ 86314 .
Tel: (602) 775-5181 Date of Evaluation: 11-19-80
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DRAFT

Vaporiess Manufacturing

Vaporiess LD 2000E

AUTOMATIC MECHANICAL LINE LEAK DETECTOR (Hourly Test)

Certification: Leak rate of 3.0 gallon per hour with P,=100% & Pg, =0%.

Leak Threshold: 2.0 gailons per hour (a leak is declared if the output of the measurement system
exceeds this threshold).

Applicability: Gasoline, diesel, aviation fuel and solvent.

Specification: System is installed on flexible piping.
The piping system volume must not exceed 59.6 gallons.
Tests are conducted at the line operating pressure,

Waiting Time: There is no waiting period between last dispensing and testing.
There is no waiting period between product deiivery and testing.

Test Period: The minimum test time (response time) is 30 seconds.

System Features: This system is permanently installed on the piping and automatically tests the
line.
it uses a preset threshold and a single test to determine whether the piping is
leaking. "
If a leak is detected, this system restricts fue! flow to dispenser.

Calibration: Equipment must be checked annually for capability of detecting a leak of 3.0
gallons per hour.

Comments: Enviroflex piping with a bulk modulus of 1,352 was used during the third-party
evaluation.

Veporisss Manufaoturing Evasuator: Ken Wilcox Assoclstes
9234 East Valloy Rd., Suite C

Prescott Vallay, AZ 88314

Tel: (802) 776-6191 Date of Evaluation: 12-11-92
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Vaporisss Manufacturing Vaporiess Manufacturing o
Vaporiess LD 20007 Vaporiess LD 3000 & LD 30008
AUTOMATIC MECHANICAL LINE LEAK DETECTOR AUTOMATIC MECHANICAL LINE LEAK DETECTOR
Certification: Leak rate of 3.0 gallon per hour with Py=100% & P, =0%. Certification: Leak rate of 3.0 gallon per hour with P,=100% & P., =0%.
Leak Threshold: 2.5 gallon per hour {a leak is declared if the output of the measurement system Leak Threshold: 2.0 gallon per hour (a leak is declared if the output of the measurement
exceeds this threshold). system exceeds this threshold).
Applicability: Gasoline, diesel, aviation fue! and solvent. Applicability: Gasoline, diesel, aviation fuel.

Specification: System is installed on pressurized fibsrgiass and stes! piping. Specification:
The piping system volumes must not exceed 129 oallons.
Tests are conducted at the line operating pressure.

System is installed on pressurized stes! and fiberglass piping.
Piging system volume must not excesd 320 gallons.
Tests are conducted at the line operating pressure.

Waiting Time: There is no waiting period between last dispensing and testing. Waiting Time: There is no waiting times between fast dispensing and testing.
There is no waiting period betwaen product delivery and testing.
Test Period: The minimum test time (response time) is 9 seconds.
Test Period: The minimum test time {response time) is 1 minute.
) Calibration: Equipment must be checked annually in accordance with manufacturer’'s
System Fastures: This system is permanently installed on the piping and automatically tests the instructions.
line.
It uses a preset threshold and a single test to determine whether the piping is
leaking.
If a leak is detected, this system restricts fuel flow to dispenser.
Calibration: Equipment must be checked annually in accordance with manufacturer’s
instructions.
Veporless Manufacturing Eval Kon Wilcox A iat
9234 Eest Vailey Rd., Suite C
Proacott Valley, AZ 86314
Tel: (602) 775-5191 Date of Evalustion: July 13, 1993
Veporiess Manufacturing Evalustor: Ken Wilcox Associatos
9234 East Valley Rd., Suite C
Prescott Vailey, AZ 86314
Tel: (802) 776-5191 Date of Evaluation: 08-20-93
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Cartification:

Leak Threshold:

Applicability:

Capacity:
Waiting Time:

Test Period:

Temperature:

Water. Sensor:

Calibration:

Comments:

Veoder-Root

125 Powder Forest Drive
Simsbury, CT 06070-2003
Tel: (203) 851-2700

‘ DRAFT

Veeder-Root

TLS-250/300/360 UST ATGS
with 7842 Digital Sensing Capacitance Probe

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with P, =99% & P, =1%.

0.10 gation per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, and solvents.

The maximum tank capacity is 15,000 gallons,
The tank must be between 50 and 95% full.

Minimum waiting time between product delivery to the tank and test data

colfection must be 8.3 hours.

The minimum data collection time must be 5 hours.
Test data must be acquired and recorded by a computer,
There must be no dispensing or product delivery during the test.

A temperature-average probe must be used to determine the average
temperature of the stored hazardous substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 1.40 inches.
Minimum change in water level that can be detected is 0.040 inches.

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’'s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

Date of Evatuation: 01/18/91
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Certification:

Leak Threshold:

Applicabiity:

Capacity:
Waiting Time:

Test Period:

Temperature:

Water Sensor:

" DRAFT

Vesder-Root

TLS-2560/250i/350 UST ATGS
with 8472 Digital Sensing Capacitance Probe

AUTOMATIC TANK GAUGING SYSTEM:

Leak rate of 0.2 gallon per hour with Py =99% & P, =0.2%.

0.126 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diese!, aviation fuel, and solvents.

The maximum tank capacity is 15,000 gallons.
The tank must be between 50 and 95% full.

Minimum waiting time batwaen product delivery to the tank and test data
collaction must be 8.3 hours.

The minimum data coflection time must ba 2 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from converting the level signals from the probe
during the test period to change in temperature-compensated volume.
There must be no dispensing or product defivery during the test.

A minimum of § thermistors must be used to determine the average
temperature of the stored hazardous substance.

A water sensor must be used to detect water incursion.
Minimum water leve! detectable in the tank is 1.52 inches.
Minimum change in water level that can be detected is 0.027 inches.

Calibration: Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instructions.

Comments: This equipment was not evaluated using manifolded tanks.
This equipment only tests the portion of the tank that contains product.
As the product level is lowered the leak rate in a leaking tank decreases
{due to lower head pressure).

Veeder-Root Eval Mid R h Institute

125 Powder Forest Drive
Simsbury, CT 08070-2003

Tel: (203) 651-2700 Date of Evalustion: 4/25/91
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TLS-250/300/350 UST ATGS
with 8472 Digital Sensing Cspacitance Probe

AUTOMATIC TANK GAUGING SYSTEM (0.1 gph test mode)

Certification:

Leak Threshold:

Applicability:

Capacitv:

Waiting Time:

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Veeder-Root

125 Powder Forest Drive
Simsbury, CT 08070-2003
Tel: {203) 851-2700

Leak rats of 0.1 gallon per hour with P,=99% & P, =0.1%.

0.071 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diese!, aviation fuel, and solvents.

The maximum tank capacity is 15,000 gallons.
The tank must be between 50% and 95% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 8.25 hours.

The minimum data collection time must be 2 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from the difference between first and last data
collected. ) .

There must be no dispensing or product delivery during the test.

A minimum of 5 thermistors must be used to determine the average
temperature of the stored product.

A water sensor must bs used to detect water incurs'ion.
Minimum water lovel detectable in the tank is 1.52 m.chas. .
Minimum change in water level that can be detected is 0.027 inches.

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufactursr's instructions. -

This equipment was not evaluated using manifolded tanks. .

This equipment only tests the portion of the tank that contains product.
As the product level is lowered, the leak rate in a leaking tank decreases
{due to lower head pressure).

h Institute

Dats of Evaluation: 04-25-91
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Cortification:

Leak Threshold:

Applicability:

Capacity:

Waiting Time:

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Veeder-Root

125 Powder Forest Drive
Simsbury, CT 08070-2003
Tel: (203) 651-2700

Vesdor-Root
TLS-200/200i/250/250i/300/350/400 UST ATGS
with 8473 Digital Sensing Magnetostrictive Probe

AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.2 gallon per hour with P, =99% & P, =0.1%.

0.093 gallon per hour (a leak is declared if the output of the measurement
system exceeds this thresho!d).

Gasoline, diesel, avistion fue!, and solvents.

The maximum tank capacity is 15,000 gallons.
The tank must be between 50 and 95% full.

Minimum waiting time between product delivery to the tank and test data
collection must be 8.3 hours.

The minimum data collection time must be 2 hours.

Test data must be acquired and recorded by a computer.

Leak rate is calculated from converting the leve! gignals from the probe
during the test period to change in temperature-compensated volume.
There must be no dispensing or product dslivery during the test.

A minimum of 5 thermistors must be used to determine the average
temperature. of the stored hazardous substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 1.32 inches.
Minimum change in water level that can be detected is 0.024 inches.

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instruciions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests the portion of the tank that contains product,
As the product leve! is lowered the leak rate in a leaking tank decreases
{due to lower head pressurs).

h Institute

Dats of Evalustion: 4/26/91
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Vesdar-Root

TLS-200/200i/260/260i/300/350/400 UST ATGS

DRAFT

Veeder-Root

Vaeder-Root 3000 Tank Leve! Module - vo;‘;ion TLP2

Certification:

Leak Threshold:

Applicability:
Capacity:
Waiting Time:

Test Period:

Temperature:

Watar Sensor:

Calibration:

‘Comments: -

Veeder-Root

125 Powder Forest Drive
Simsbury, CT 06070-2003
Tel: (203) 661-2700

with 8473 Digital Sensing Magnastostrictive Probe
AUTOMATIC TANK GAUGING SYSTEM
Leak rate of 0.1 gallon per hour with P,=99% & P, =1%.

0.089 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, aviation fuel, and solvents.

The maximum tank capacity is 15,000 gallons.
The tank must be at least 95% full.

Minimum waiting time between product delivery to the tank and test data
collaction must ba 8.25 hours. oo , . -

The minimum data collection time must be 3 hours.

Test data must be acquired and recorded by computer.

Leak rate is calculated from the difference between first and fast data
collected.

There must be no dispensing or product deliver during the test.

A minimum of 5 thermistors must be used to determine the average
temperature of the stored product.

A water sensor must be hsod to detect water incursion.
Minimum water level detectable in. the tank is 1.32 inches.
Minimum change in water level that can be detected is 0.024 inches.

Temperature sensors and probe must be checked and calibrated annually in
accordance with manufacturer’s instructions.

This equipment was not evaluated using manifolded tanks. .

This equipment only tests the portion of the tank that containg product.
As the product level is lowered, the leak rate in a leaking tank decreases
{due to lower head pressure).

h-Institute

Date of Evaluation: 04-26-91
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Certification:

Leak Threshold:

Applicability:

Capacity:

. Waiting Time: _ .

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Veeder-Root

114 Monard Road
Houme, LA 70363
Tel: (504) 872-4541

Normasi/Rapid Tast Mode - Magnetostrictive Probe
AUTOMATIC TANK GAUGING SYSTEM

Leak rate of 0.2 gallon par hour with P, = 95.0% & P, = 0.1% in normal
test mode and P, = 95.0% & P, = 6.0% in rapid test mode.

0.10 gallon per hour {a leak is declared if the output of the measurement
system excoa‘ds this threshold).

Gasoline, diesel, and aviation fuel.

The maximum tank capacity is 15,000 gallons.
The tank must be between 50% and 95% full,

‘Minimum waiting time between product delivery to the tank and test data

collection must be 6 hours and 40 minutes.

The minimum data collection time must be 4 hours for normal test mode
and 1.2 hours for rapid test mode.

Test data must be acquired and recorded by a microprocessor.

Leak rate is calculated from data determined to be valid by statistical
analysis.

There must be no dispensing or product delivery during the test.

A minimum of 5 resistance temperature detectors must be used to
determine the average temperature of the stored substance.

A water sensor must be used to detect water incursion.
Minimum water level detectable in the tank is 0.49 inches.
Minimum detectable change in water level is 0.05 inches.

Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer’'s instructions.

This equipment was not evaluated using manifolded tanks.

This equipment only tests that portion of the tank which contains product.
As the product level is lowered, the leak rate in a leaking tank decreases
{due to lower head pressure).

This system was formerly called CEl 3000 and was manufactured by
Control Engineers.

Oate of Evaluation: 05-27-92
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Certification:
Leak Threshold:

Applicability:
Capacity:

Waiting Timas:

Test Period:

Temperature:

Water Sensor:

Calibration:

Comments:

Veeder-Root

114 Menard Road
Houma, LA 70363
Tel: (S04) 872-4589

J
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Veeder-Root

Veeder-Root 3000 Tank Level Module - version TLP2
Normai/Rapid Test Mode - Magnstostrictive Probe

AUTOMATIC TANK GAUGING SYSTEM

Leak rate of 0.1 gallon per hour with P, = 99.2% & P;, = 0.08% in
normal test mode and P, = 95.0% & P,, = 5.0% in rapid test mode.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasoline, diesel, and aviation fue!
The maximum tank capacity is 15,000 gallons.
The tank must be at least 95% full.

Minimum waiting time between product dslivery to the tank and test data
collection must be 6 hours and 40 minutes.

The minimum data collection time must be 6.38 hours for normal test mode
and 2.67 hours for rapid test mode.

Test data must be acquired and recorded by a microprocessor.

Leak rate is calculated from data determined to be valid by statistical
analysis.

A minimum of 5 resistance temperature detectors must be used to
determine the average temperature of the stored substance.

A water sensor must ba used to detect water incursion.
Minimum water level detectable in the tank is 0.49 inches.
Minimum detectable change in water level is 0.05 inches.

Temperature sensors and probes must be checked and calibrated annually in
accordance with manufacturer's instructions.

This equipment was not evaluated on manifolded tanks.

This equipment only tests that portion of the tank which contains product.
As the product level is lowered, the leak rate in a leaking tank decreases
{due to lower head pressure),

This system was formerly cellad CEl 3000 and was manufacturad by
Control Enginesrs. '

Date of Evaluation: 05/21/92
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350 Series UST Monitoring Systems: Models ILS-350, TLS-350, TLS-350R
Groundwater Sensor (794380-621, -622, -624)

Vesder-Hoot

LIQUID-PHASE OUT-OF-TANK PRODUCT DETECTOR

Detector:
Output type: qualitative

Sampling frequency:  continuous .
Operating principle: electrical conductivity

Test Results:

Commercial Synthetic
Gasoline Gasoling
Accuracy(%) 100 100
Detection time({min:sec) 08:55 06:18
Fall Time {min:sec) 54:50 26:02
Lower detection
limit{cm) 0.02 0.02

Specificity Results:

Activated: commercial gasoline, n-Hexane, diese! fuel, Jet-A fuel, toluens, synthetic
gasoline, xylene(s).

Manufacturer’s Specifications:

Comments:

EPA and many statas reouire detention of 1/8 inch of l':_\!edl_“_‘t, which iz 0,32 em, Thiz

PA Sng many states require cetection

detector is reusable.

Veedsr-Root Eval [+ ie Meilon R h Inetitute
126 Powder Forest Drive
Simsbury, CT 08070-2003
Tel: (203) 651-2700

Dste of Evaluation: 11-20-91 (TLS-350) and 07-28-97
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Veeder-Root

TLS-350
Discriminating Interstitial Liquid Sensor

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: capacitance change / ultrasonic
Test Results”:
Commercial
Accuracy (%) ) 100 100
- Regponsge time {min} . 0.48 B - R - -
Recovery time {min) <1t <1
Product activation .
height {cm) : 0.23 0.69

* at a flow rate of 0.94 gal/hr in 14.4 cm diameter test chamber

Specificity Results:

Activated: diesel fuel (at liquid ha:ght of 0.37 cm), synthetac fuel (ax 0.35 cm), home
heating oil #2 (at 0.43 cm).

Manufacturer’s Specifications:

. Comments: EPA and many states require detection of 1/8 inch.of product, which is 0.32 cm, for
ground. water monitoring. The detectors are listed as interstitial due to intended use.
The test procedures used were those in Carnegie Mellon Research Institute’s "Test
Procedures for Third Party Evaluation of Leak Detaction Methods: Point Sensor Liquid
Contact Leak Detection Systems”: Final Report - November 11, 1991,

Veosder-Root . Eval : Carnegie Metlon R h i,
125 Powder Forest Dr.
Simsbury, CT 08070-2003

Tel: (203) 651-2700 Date of Evsluation: 08-30-93
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Detector:

Output type:

Sampling frequency:

Operating principle:

Test Results”:

Accuracy {%)

nnnnnnsn tima {min) -

Recovery time {min)
Product activation
height {cm)

Veeder-Root

TL.S-350
Dispenser Pan Sensors and Containment Sump Sensors

LIQUID-PHASE INTERSTITIAL DETECTOR

qualitative
continuous

electrical conductivity / uitragsonic

Commercial

100

.. &rRQ _

=iy

1717

3.40

—Woter
Low High
100 100
- 480 - -5.50
<1 <1
2.45 20.3

* at a flow rate of 0.17 gal/hr in a 6.0 cm diameter test chamber.

Specificity Results:

Activated: diese! fuel (at liquid height of 4.75 cm), synthetic fuel (at 2. 58 cm), home
heating oil #2 (at 4,87 cm).

RManufacturer’s Speclﬁcatnons

Comments: EPA and many states require detaction of 1/8 inch of product, which is 0.32 cm, for

ground water monitoring. The test procedures used were those in Carnegie Mellon

Research Institute’s "Test Procedures for Third Party Evaluation of Leak Detection

Methods: Point Sensor Liquid Contact Leak Detection Systems™: Final Report -

November 11, 1991,

Veedar-Root

125 Powder Forest Dr.
Simsbury, CT 06070-2003
Tel: (203) 861-2700

Date of Evaluation: 06-28-93
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Vesder-Root

TLS-350
Dusl and Single Stage Hydrostatic Sensors

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous
Operating principle: float switch
Test Results™: - .
50 wt% Ethylens glvcol 30 wt% Calcium chloride
Up Qown Uo Down
Accuracy (%) 100 100 100 100
Response time (min}) 22.52 35.75 2046 37.07
Recovery time (min) <1 <1 <1 <1
Product activation
height (cm) 33.1 3.9 32.2 4.0

¢ at a flow rate of 0.33 gal/hr in a test chamber of 7.8 cm diameter.
Specificity Resuits:

Not applicable
Meanufecturer’s Specifications:

Comments:

This point sengor is intended to monitor the ievei or either ethyiene giycoi or caicium chiorig'e
solutions in the interstitial or annular space of a double-walled tank, by triggering an alarm if
any significant gain or loss of solution occurs. Evaluation was performed using pro_cedures
from Carnegie Mellon Research Institute’s "Test Procedures for Third Party Evaluation of Leak
Datection Methods: Point Sensor Liquid Contact Leak Detection Systems”: Final Report -
November 11, 1991, modified to accommodate the intended purpose.

Veeder-Root Eval Carnegie Mellon R

125 Powdsr Forest Dr.
Simsbury, CT 08070-2003
Tol: (203) 651-2700

Date of Evaluation: 12-07-82
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TLS-250i, TLS 2504 Plus, ILS 250, ILS 350, TLS-350
interstitial Liquid Sensor for Fiberglass Tanks (0794390-401)

LIQUID-PHASE INTERSTITIAL DETECTOR

Destector:
Output type: qualitative -
Sampling frequency: continuous
Operating principle: fioat switch

Test Results”:

C cial L« cial
Gasoline™  Gasoling™"
Accuracy (%) 100 100
Response time (min) 3.66 3.45
Recovery time {min) <1 <1
Product activation
height (cm) 1.28 1.27
.Lower Detection Limit (cm) 1.84 1.65

* at a flow rate of 0.19 gal/hr in 7.6 cm diameter test chamber
Specificity Resuits:
Activated:  dissel fuel, synthetic fuel, home heating oil #2, water

Manufacturer's Specifications:

Comments: EPA and many states require detection of 1/8 inch of product, which is 0.32 cm, for
ground water monitoring. The test procedures used were those in Carnegie Mellon
Research Institute’s "Test Procedures for Third Party Evaluation of Leak Detection

Methods: Point Sensor Liquid Contact Leak Detsction Systems™: Final Report -
November 11, 1991,

** TLS-250, TLS 250i Pius, ILS 250
¢*¢ ILS 350, TLS-350

Veedar-Root Eval Carnegi
125 Powder Forest Dr.

Simsbury, CT 08070-2003
Tel: (203) 651-2700

Meiton R h Institute

Date of Evalustion: 07-17-92
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Vesder-Root

TLS-250, TLS 250i Plus, ILS 250, ILS 350, TLS-350
Interstitial Liquid Sensor for Stesl Tanks (0794390-420)

LIQUID-PHASE INTERSTITIAL DETECTOR

DRAFT

RAFY

Veeder-Root

TLS-260i, TLS 250i Plus, ILS 250, ILS 350, TLS-350
Liquid Sensor for Sumps (0794390-208)

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous

Detector:
Qutput type: qualitative
Sampling frequency: continuous
‘Operating principle: float switch
Test Resuits:
Commercial Commercial
Gazoling” Gasoline”™
Accuracy (%) 100 100
Response time (min) 6.00 8.51
Rscovery time {min! EEE 5 S <t - - - - -
Product activation
height {cm) 3.67 3.62
Lower Detection Limit {cm) 4.05 4.17

Specificity Results:
Activated:

Manufscturer’'s Spacifications:

diesel fuel, synthetic fuel, home heating oit #2, water

Comments: EPA and many states require detection of 1/8 inch of product, which is 0.32 cm, for
ground water monitoring. The test procedures used were those in Carnegie Mellon
Research Institute’s "Test Procedures for Third Party Evaluation of Leak Detection
Methods: Point Sensor Liquid Contact Leak Datection Systems”: Final Report -

November 11, 1991,

* TLS-250, TLS 250i Pius, ILS 250, at a flow rate of 0.13 gal/hr in 4.8 cm diameter test chamber
** LS 360, TLS-350, at a flow rate of 0.12 gal/hr in 4.8 cm diameter test chamber

Veeder-Root

125 Powder Forest Dr.
Simwbury, CT 08070-2003
Tel: (203) 651-2700

Evalustor: Carnegie Mellon Resesrch Institute

Date of Eveluation: 07-17-92
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Operating principle: float switch

Test Results:

Commercial Commercial
L Gasoling"
Accuracy (%) 100 100
¥ Response time (min) 8.19 8.49
Recovary tima (min}  _ <1 .- - <1 . - - e o
Product activation
height (cm) 4.12 3.95
Lower Detection Limit (cm) 4.67 4.36

Specificity Results:
Activated:

Manufacturer’s Specifications:

diesel fuel, synthetic fuel, home heating oil #2, water

Comments: EPA and many states require detection of 1/8 inch of praduct, which is 0.32 ¢m, for
ground water monitoring. The test procedures used were those in Carnegie Mellon
Research Institute’s "Test Procedures for Third Party Evaluation of Leak Detection
Methods: Point Sensor Liquid Contact Leak Detection Systems”: Final Report -

November 11, 1991.

* TLS-250, TLS 250i Plus, ILS 250, at a flow rate of 0.15 gal/hr in 5.8 cm diameter test chamber
** ILS 350, TLS-350, at a flow rate of 0.14 gal/hr in 5.8 cm diameter test chamber

Veoder-Root

125 Powder Forest Dr.
Simsbury, CT 06070-2003
Tel: (203) 851-2700

Eval C Mallon R

Date of Evaluation: 07-17-92
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Veeder-Root BOERETS
TLS-350
Solid-State Pan/Sump Sensor (794380-321, -351), Piping Sump Sensor {794380-208), Micro
Sensor (794380-340)

LIQUID-PHASE INTERSTITIAL DETECTOR

Detector:
Output type: qualitative
Sampling frequency: continuous

Oparating principle: product permeable / ultrascnic / float switch

Test Results:
o ‘
Min. Product Level {cm) 3.51 3.40 3.03
Precision 0.011 0.011 0.011
Detection Time (sec) <1 <1 <1

Solig-State Pan/Sump Sensor (794380:321, -351)

Min. Product Thickness {cm) 2.60 2.50 2.60
Precision 0.010 0.010 0.010
Detection Time (sec) <1 <1 <1

Micro Sensor (794380-340)

Min. Product Thickness {cm) 0.51 0.46 0.48
Precision 0.011 0.007 0.007
Detection Time (sec) <1 <1 <1

]

Speciiicity Resuiis {%):

Commercial gasoline 100

Diesel Fuel 100
Water 100
Manufacturer’s Specifications:

Comments: EPA and many states require detection of 1/8 inch of product, which is 0.32 cm, for
ground water monitoring. The test procedures used were modified by the evaluator
from those in EPA’s "Standard Test Procedures for Evaluation Leak Detection
Methods: Liquid-Phase Out-of-Tank Product Detectors,” March 1980.

Veeder-Root Evel Ken Wilcox A 1
125 Powdsr Forest Dr.
Simsbury, CT 08070-2003
Tel: (203} 651-2700

Date of Evaluation: 10-20-94
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Vesder-Root
ILS 360, TLS-360
Adsistor Vapor Probes

VAPOR PHASE QUT-OF-TANK PRODUCT DETECTOR
Detector:
Output type: qualitative

Sampling frequency:  continuous
Operating principle: adsistor

Test Resuits:

Commercial Synthetic

Gagoling Gagoline JP-4
Accuracy {%): 100 o 100
Detection Time (min:sec): 7:46 Not App. 17:01
Fall Time {min:sec): 2:38 Not App. 3:05
Lower Detection Limit (ppm): 500 >1000 500
Specificity Resuits {56):

Activated:  Commercial gasoline, JP-4 jet fue!
No response: n-Hexane, Synthetic gasoline, Toluene, Xylene(s)

Manufacturer's Spacifications:

Comments: The test procedures used were those in Radian Corporation’s draft report
"Development of Procedures to Assess the Performance of External Leak Detection
Devices: Vapor-Phase ASTM-Formatted Mathods,” Juns 28, 1890.

Veoder-Root Evaluator: Carnegle Mellon Resesrch Institute
125 Powdor Forest Dr.
Simsbury, CT 08070-2003

Tel: {203) 851-2700 Dats of Evalustion: 07-24-92
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Certification:

Leak Threshold:

Applicability:

Spacification:

. Waiting Time:

Test Period:

System Festures:

Calibration:

Veoder-Root

125 Powder Forest Drive
Simshury, CT 06070-2003

Tel: (203) 651-2700

Veeder-Root

TLS-350 Line Leak Detector, Series 8475

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR

DRAFT

Leak rate of 3.0 gallons per hour with P, =100% & Py, =0%.

1.5 gallons per hour (a leak is declared if the output of the measurement

system exceeds this threshold).

Gasoline, diesel, aviation fuel, and solvent.

System is installed on pressurized fiberglass and steel piping.

The piping system volume must not exceed 41 galions.
Tests are conducted at the line operating pressure.

The mechanical line leak detector must be removed from the pipeline

systam, .

System is installed on pressurized flexible piping. The piping volume must
not exceed 158.4 gallons. Tests are conducted at the line operating
pressure. The mechanical line leak detector must be.removed from the

pipeline.

There is no Waiting period between product delivery and testing.
Minimum waiting period between last dispensing and testing depends on
volume of product and temperature gradient which is determined by the

system's computer.

The minimum data collection time (response tima) is 12 minutes.
Test data must be acquired and recorded by a microprocessor.

Calculations are automatically done by the microprocsssor.

This system is permanently installed on the pipeline and automatically tests

the hine.

Uses a preset threshold and a single test to determine whether the pipeline

is leaking.

" if a leak is declared, this system displays a message and triggers an alarm.

Equipment must be checked and calibrated annually in accordance with

manufacturer’s instructions.

Evaluator: Ken Wilcax Associates, Inc.

Date of Evaluation: 08/04/93
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Certification:

Leak Threshold:

Applicability:

Specification:

Waiting Time:

Test Period:

System Features:

Calibration:

Vseder-Root

125 Powder Forest Driva
Simsbury, CT 06070-2003
Tel: (203) 651-2700

Veeder-Root

TLS-350 Line Leak Detector, Series 8475

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR

DRAFT

Leak rate of 0.20 gallon per hour with P,=100.0% & P, =0%.

0.10 gallon per hour (a leak is declared if the output of the measurement

gystem exceeds this threshold).

Gasoline, diesel, aviation fuel, and solvent.

System is installed on pressurized fiberglass and steel piping.

The piping system volume must not exceed 41 gallons.
Tests are conducted at the line operating pressure.

The mechanical line leak detector must be removed from the pipeline

system.

System is installed on pressurized flexible piping. The piping volume must
not excead 158.4 gallons. Tests are conducted at the line operating
pressure. The mechanical line leak detector must be removed from the

pipseline.

There is no waiting period between: product delivery and testing.
Minimum waiting period between last dispensing and testing depends on
volume of product and temperature gradient which is determined by the

system's computer.

Minimum data collection time must be 0.75 to 8.85 hours.
Test data must be acquired and recorded by a microprocessor.
Calculations are automatically done by the microprocessor.

This system is permanently installed on the pipeline and automatically tests

the line.

Uses a preset threshold and a single test to determine whether the pipeline

is leaking.

if a leak is declared, this system displays a message, triggers an alarm, and

shuts down the dispensing system.

Equipment must be checked annually and calibrated in acc
manufacturer’s instructions.

ordance with

Evaluator: Ken Wilcox Assaciates

Date of Evaluation: 08104153
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Certification:

Leak Threshold:

AppiicabRity:

Spacification:

Woaiting Time:

Test Period:

System Features:

Celibration:

Veoder-Root

125 Powder Forest Drive
Simsbury, CT 08070-2003
Tel: {203) 651-2700

iy
fla

Vesder-Root

TLS-350 Line Lesk Detector, Series 8476

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 0.1 gatlon per hour with P, =100.0% & P, =0%.

0.079 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold).

Gasolins, diass!, aviation fuel, snd solvent.

System is installed on pressurized fiberglass and steel piping.

The piping system volume must not excesd 41 gallons.

Tests are conducted at the line operating pressure.

The mechanical line leak detector must be removed from the pipeline
system.

System is installed on pressurized flexible piping. The piping volume must
not exceed 158.4 galions. Tests are conducted at the line operating
pressure. The machanical line laak detector must be removed from the
pipeline.

There is no waiting period between product delivery and testing.
Minimum waiting period between last dispensing and testing depends on
volume of product and temperature gradient which is determined by the
system’s computer.

Minimum data collection time must be 1.2 to 12.9 hours.
Test data must be acquired and recorded by a microprocessor.
Calculations are automatically done by the microprocessor.

This system is permanently installed on the pipeline and automatically tests
the line.

Uses a preset threshold and a single test to determine whether the pipeline
is leaking.

If a leak is declared, this systam displays a messege, triggers an alarm, and
shuts down the dispenging system.

Equipment must be checked annually and calibrated in accordance with
manufacturer's instructions.

Evsluator: Ken Wilcox Associstes

Date of Evalustion: 08/04/83
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Certification:
Leak Threshold:

Applicabllity:

Speciﬁcaﬁon;

Waiting Time:

Test Period:

System Features:

Celibration:

Veeder-Root

125 Powder Forest Drive
Simsbury, CT 08070-2003
Tel: (203) 651-2700

C

Veeder-Root

TLS Line Leak Detector, Series 8484

AUTOMATIC ELECTRONIC LINE LEAK DETECTOR
Leak rate of 3.0 gallon per hour with Pp=100.0% & P,,=0%.

1.88 gallon per hour (a leak is declared if the output 7
of th
system exceeds this threshold). i © messurement

Gasoline, dissel, aviation fus!, and solvent.

Syste[n. is installed on pressurized fiberglass and stee! piping.
The piping system volume must not exceed 89 gallons,
Tests are conducted at the line operating pressure.

The mechanical line leak detector must be rem ipeli
ayatom oved from the pipeline

Trgare is no vygitinn p.eriod between product delivery and testing.
Minimum waiting period bstween last dispensing and testing is 0.27 hours.

The minimum data cellection timo (response time) is 0.008

o K hours
Test dat'a must be acquired and recorded by a microprocessor.
Calculations are automatically done by the microprocessor.

z‘his' .system is permanently installed on the pipeline and automatically tests
e line. : -

Uses a preset threshold and a single te i ipeli
it logkdr g st to determine whether the pipoline

If a leak is declared, this system displays a message, i
e » tri & "
shuts down the dispensing system. . o gacrs an slarm, and

Equipment must be checked annually and calibrated i j
manufacturer’'s instructions. P accordance with

Eval Midwest R h institute

Date of Evaluation: 08/07/91
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Veeder-Root

TLS Line Leak Detactor, Series 8484

“ AUTOMATIC ELECTRONIC LINE LEAK DETECTOR

Certification: Leak rate of 0.10 gallon per hour with P,=100.0% & P,,=0%.
Leak Threshold: 0.05 gallon per hour (a leak is declared if the output of the measurement system
exceeds this threshold).
Applicability: Gasoline, diesel, aviation fuel, and solvent.
Specification: System is installed on pressurized fiberglass and stee! piping.
- The piping system volume must not exceed 89 gallons.
Tests are conducted at the line operating pressure.
, The mechanical line leak detector must be removed from the pipeline system.
' Waiting Time: There is no waiting period between product delivery and testind. )
. . Minimum waiting period between last dispensing and testing is 2.5 hours.
Test Period: The minimum dats collection {response time) is 0.3 hours
. Test data must be acquired and recorded by a microprocessor.
Calculations are automatically done by the microprocessor.
System Featuras: This system is permanently installed on the pipeline and automatically tests the
: line. ’ o
Uses a preset threshold and a sing!s test to determine whether the pipeline is
fezking. k
_if 2 leak is declared, this system displays » message, triggers an alarm, and
shuts down the dispensing system.
Calibration: Equipment must be checked annually and calibrated in accordance with
- o manufacturer’s instructions. .
\-Ioodn-mot Evsl Mid R h Institute
125 Powder Forest Drive
Simebury, CT 08070-2003
Tel: {203) 651-2700 - Date of Evalustion: 08/07/91
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Certification:

Leak Threshold:
Applicability:
Tank Capacity:
Da}a Requirament:

Cammanta: _

Warren Rogers Associates, inc.
747 Aquidneck Avenue

Middistown, Rl 02840
Tel: (401) 848-4747

Warren Rogers Associates, Inc.

WRA Statistical Inventory Anslysis, Version 5.1 (quantitative) -

STATISTICAL INVENTORY RECONCILIATION TEST METHOD

Method is certified to detect a 0.1 gph leak rate with P, =99.98% &
Ppa=0.02%.

A leak is declared when leak rate exceeds 0.05 gallons per hour.
Gasoline, diesel, aviation fuel, and fue! oil #4,

Maximum tank capacity may not exceed 18,000 gallons.
Minimum 30 days of product level and flow throughldat»a.

_All 41 data sats wara analvzed with conclusive results..

The median monthly throughput for tanks used in the evaluation was 1000
gallons.

Leak rates of 0.05, 0.10, and 0.20 gph were used in tﬁis evaluaﬁon.
A portion of the data used in the evaluation was supplied by the vendor.

This evaluation did not include data from manifoldd tanks.

Evaiuator: Ken Wilcox Associates

Date of Evaluation: 12-18-80
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Wariick Conirons, Wic.

Mode! 5700 Meter
PVP-2 Sensor

VAPOR PHASE OUT-OF-TANK PRODUCT DETECTOR
Detactor:
Output type: quantitative

Sampling frequency:  continuous
Operating principle: adsistor

Test Resuits: .

Commoercial Synthetic

Gasoline Gagoline JP-4
Accuracy” {%): 25.4 -100.0 157.1
Bias® (%) 14.4 -100.0 108.3
Precision” {%): 7.6 Not det. 20.4
Detection Time® (min): >60 Not app. >60
Fall Time® {min): 38 Not app. >60
Lower Detection Limit {ppm): 1353.3 Not det. Not det,
Specificity Results (%):

Not activated: Commercial gasoline, Synthetic gasoline, JP-4 jet fuel, n-Hexane, Toluene,
Xylene(s)

Manufacturer’s Specifications: -

Commants: The test orocedures used were those in Radian Corporation’s draft report. .
*Development of Procedures to Assess the Performance of External Leak Detection
Devices: Vapor-Phase ASTM-Formatted Methods,” June 29, 1990.

Warrick Controls, inc. Eval Carnagis Meilon R h institute
4237 Normandy Court

Royal Osk, M| 48073
Tel: (313) 545-2512

Dats of Evsiuation: 09-10-91
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Leak mvishold:

Applicability:

Capacityf

Waiting Time:
Test Period:

Ground Water:

Xerxes Corporation
7901 Xenes Ave.
Minnespolis, MN 55431
Tei: (612) 837-1880

Xerxes Corporation

Xeorxes Trucheck Hydrostatic Monitoring System

DOUBLE WALLED TANK TIGHTNESS TEST
Leak rate of 0.1 gallon per hour with P =99% & Pp=1%.

0.05 gallon per hour (a leak is declared if the output of the measurement
system exceeds this threshold). ’

Gasoline, diesel, aviation fuel, and fuel oil #4,

The maximum tank capacity must be 30,000 gallons.
The tank may be tested from O to 100% full,

There is no waiting time between product delivery and test data collection.
The minimum data collection time must be 10 hours.

Ground water depth must be determined before and after the test. When

ground water level is above the bottom of the tank but balow the top, the
test should be repeated if the ground water level increases by more than 7
inches during the test. When ground water is above the tank, the test

should be repeated if the ground water leve! increases by more than 5
inches.

Eval Robert Pluni Ph.D.

Date of Evalustion: 0107/53
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Magufacturer

Algrt Technologies

Andover Controls

Armstrong Nonitoring

Armstrong Monitoring

Caldwell Systems

Campo/Miller

Campo/Miller

Computerizing

Environment & Safety

Gore & Associates

‘Heath Consultants

HNU

UNDER REVIEW

System;
e

2000~X & 2000-XB;
Automatic Tank Gauging System
(0.1 and 0.2 gph)

Andover Infinity CX9000,
CX9200, and CMX240;

Automatic Tank Gauging System
(0.2 gph)

Alertmaster 5100: AMC-5007;
Liquid~Phase Product Dstector

Alertmaster 5100: AMC F4000;
Vapor-Phase Product Detaector

TM-700, ATG-100;
Automatic Tank- Gauging System
(0.1 and 0.2 gph)

L§300-120. PLUS,
LS300~120 PLUS A/S;
Line Leak Detector (0.2 gph)

PL400;
Line Tightness Tast

Computank V. 3.0;
Statistical Inventory
Reconciliation

EASI Level-Tru;
Automatic Tank Gauging System
(0.1 gph)

Leak Learn Model 1000;
Liquid-Phase Product Detector

Quick Chack 2000;

- Volumetric Tank Tightness

Test (Overfilled)

.DL-101, 10.2 eV Probe,

HW-101, 11.7 eV Probe,
ISPI-101, 10.2 eV Probs,
PI-101, 11.7 eV Probe;
Vapor-Phase Product Detector

o“‘*‘

Date of Evaluation

Evaluator;

Ken Wilcox Associates;
02-28-94 & 06-22-94

Xen Wilcox Associates;
05~24-93

Bnvironment Canada;
12~03-92

Environment Canada;
12-03-~92

Wyle Labs; HWGA
01-~-20-89; 07-17-89

Jetronix Radio
Engineering;
05-16-91

Jetronix Radio
Engineering;
05-16-91

Ken Wilcox Associates;
09-17-92

Midwest Research Institute

Carnegie Mellon Ressarch
Institute

Midwast Research
Institute;
03~12-90

Carnegie Mellon Research
Institute

Mroufacturer

Incon Environmental

Incon Environmental

Keekor Environmental
Products

Mallory Controls

Marley Pump

Mine Safety
Appliance

NDE Envi tal

L »

UNDER REVIEW

Systen;

TS 1000;
Automatic Tank Gauging System
(0.1 gph)

T8 2000;
Automatic Tank Gauging. System
(0.1 gph)

TankTite Leak Detection
Kernal Version 1.0;

Automatic Tank Gauging System
(0.2 gph)

Pollulert Probes MD210,
MD210RA, MD221TJ, MD2Z1TJRA;

Liguig-phase Product Datecter

8T 1400-1800, ATG, FMS, &
LLM;
Continuous Leak Detect.

System
(ATGS)

Tlnk-éhcck;
Vapor-FPhase Product Detector

[o] ized VPLT;

Petro Vend

Patro Vend

Practical Tank
Management

Southeastern Liquid

Analyzers

Tanknology

Volumetric Tank Tightness
Test (overfilled)

Petrosonic III, Version

© 4.04C)

Automatic Tank Gauging System

8iteSentinel;
Aqtomntie Tank Gauging System

Tank Management System 10;
Statistical Inventory
Reconciliation (Quantitative)

Tank Chek 4.0;
Statisticdl Inventory
Reconciliation (Qualitative)

VacuTect; ’
Nonvolumetric Tank Tightness
Taest (Low Level Large Tank)

Evaluator;

Ken Wilcox Associates;
08-05~92

Ken Wilcox Associates;
05-10-91

Arizona State Univ.;
10-25~94

Radian Corporation;

07-08-91

ADA Technologies;
10-12-92 :

Carnegie Mellon Research
Institute;
05~31-91

Vieta Regearch;
06-17-91

Underwriters Laboratories;
11-94

Underwriters Laboratories;
11-94

K.nbwilcox Associates;
12-02-91

Petro Works;
06-03-93

Ken Wilcox Associates;



Manufacturer

Tidel Engineering

Tidel Engineoring

Tracer Research

USTest

ik RovS W1

Systea;

ENS 2000, 3000, 3500;
Automatic Tank Gauging System
(0.1 gph test)

BMS-3000: 301-0327-001, 301~
0329-001;
Liquid-Phaso Product Daetector

Tracer Tight;
Vapor-Phase Product Detector

UST 2000/P;

Volumetric Tank Tightness
Test (Large Tanks & Low Level
Testing)

Evaluator;

Ken Wilcox Associates;
02-10~93

Radian Corporation;
07-08-91

Control Strategies
Engineering;
05-22=-92

Ken Wilcox Associates;
08-04-92
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Acguracy: The degree to which the measured leak rate agrees with
the lnduced leak rate on the average. If a method is accurate,
it has a very small or zero bias.

Leak threshold: This is the measured leak rate at which the test
method declares the tank to be leaking. This leak rate will
always be less than or equal to the leak rate requirement for the
various release detection (RD) methods given in 40 CFR § 280
Subpart D-Release Detection. (Please note that some states and
other regulatory authorities may have different requirements) .
The minimum threshold for declaring a leak is experimentally

_ determined from the results of the evaluation of the RD method.

ppecificity: Specificity applies to vapor and liquid sensors and
lists products or components of products that these sensors can
detect., Specificity for quantitative sensors is the ratio of
sensor output, or measured concentration, to the actual )
concentration of hydrocarbon test gas expressed as a percentage.
Specificity for qualitative sensors is reported as acinated if
the sensor responds within 24 hours. Otherwise, specificity is
reported as inactivated.

Ullage Test: An ullage test tests the un-wetted portion of the
tank, or that portion of the tank that is not in contact with
product. These tests can use a variety of physical phenomena’
including acoustical signals and pressure gain or loss in the
ullage space of a sealed system.

Resolution: The resolution of a measurement system is the
snallest change in the quantity being measured which the system
is capable of detecting.

Precision: The degree of agreement of repeated measuremerits of
the same parameter. Precision estimates reflect random error and
are not affected by bias.

Probe: A co;ponent of a detection system that must come into
contact with product before product can be detected or neasured.

Qualitative io-ponlo-: The type of detector response that
indicates only the presence or absence of product wi@hout
deternining the specific product concentration or thickness.

Qhantitntivo Rosponloi A type of detector response that
‘quantifies the concentration or thickness of product present.

" False Alarm: Declaring a tank to be leaking when in fact it is
tight. -

Probability of False Alarm, P(FA): The probability of declaring
a tank to be leaking when it is tight. It is usually expressed
as a percentage.

Probability of Detection, P(D): The probability of detecting a
leak of a given size and is usually expressed as a percentage.

Activated: Refers to the state of a gualitative detector’s
response when indicating the presence of product.

continuous Detector: Detectors that operate continuously and are
always present and are never turned off.

Intermittent Detector: Detectors that monitor on a regular
basis. An intermittent Qetector may be a hand held device that
is portable or a permanently installed device that is used to
periodically test for the presence of product.

_Response Time: A general term that refers to the more specific

terms of lag time, rise time, and fall time.

Rise Time: The elapsed time from a detector’s first detectable
signal in response to the presence of product to an output that
is 95% of full scale for a quantitative detector or activated for
a qualitative detector.

Lag Time: The elapsed time from the detector’s first contact

-with test product to the first detectable signal.

Detection Time: The sum of rise time and lag time.

Fall Time: The elapsed time after a detector has responded to a
test hydrocarbon and is removed and has recovered to 95% of its
original baseline level or there is no detectable signal output.

Manifolded Tanks: Manifolded tanks are those tanks that are
connected by piping that allows the tank system to function as a
single tank. A typical manifolded tank system usually consists
of two tanks connected by a syphon tube that permits the product
in the tanks to be at the same level while product is being
pumped out of only one tank.

Nominal Leak Rate: The set or target leak rate to be achieved as
closely as possible during the evaluation of a leak detection
method. It is a positive number expressed in gallons per hour
(gal/h).

Induced Leak Rate: The actual leak rate, in gal/h, used during

the evaluation against which the results from a given test device
will be compared. o T e s .
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Neasured Leak Rate: A positive number, in gal/h, measured by the
test device that indicates the amount of product leaking out of
the tank. A negative number would indicate that something was
being added to the tank. The performance of a method is based on

how well the measured leak rate compares to the actual induced
leak rate.
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